




ANATOMY 


CRIPTIVE AND SURGICAL. 

* 


IJV 

HENRY /GRAY, F.R.’S. 

KKI.IOW OK T1LK ROYAL COLLKOK OF SUltORONS 
AND f.KUTU ItKU ON ANATOMY AT t>T. CIKOKOE’s HOSPITAL MEDICAL SCHOOL. 


THE DRAWINGS BY IJ. V. CARTER, M.D. , 

L VTK DEMONSTRATOR OB' ANATOMY AT ST. GEOUOIfi*S HOSPITAL 

* i j , /*’ 

^TU ADDITIONAL DR A WINDS If/ TIIR AND^bjLTm 

DR. WK8TMAC0TT.- 


DISSECTIONS JOINTLY BY THE AUTHOR AND DR. CARTER. 


SIXTH EDITION, 

WITH AN INTRODUCTION ON GENERAL ANATOMY &ND DEVELOPMENT, 

1 -nr 

T. HOLMES, M.A. Cantab, 


amfoKON /rg ST^ViBOheVk hospital: 
mum* courawsp.’DK la sou. du . chth. dr paris. 


LONDON: 

i 

LONGMANS, GREEN, AND CO. 




SIR BENJAMIN COLLINS HUOD1E, BART. 


F.K.S., 3).(\L, 

to tit io oi ken, 

(’oniiKSPONuixo member of the institute of France, 

THIS WOUK IS DEDICATED 

IN* ADMIRATION OF 

II IS (J HEAT TAliKNTS 

AN!) IN l.’KMliM MlCANt'K OF 

MANY ACTS OK K1NDNKSS SHOWN Tfo THE AUTHOR 

FROM AN 

BA1UA PERIOD OF UIS PROFESSIONAL CAREER. 




PREFACE 


TO 

THE SIXTH EDITION. 

JN.THIS EDITION the old description of the Cychlea, which had 
been allowed to remain uncorrccted by an oversight, has been 
modified so as to embrace the essential points of recent discoveries in 
the structure of the internal ear. For the figures illustrating this 
description the Editor is indebted to his friend, JV\. C. Stewart, 
Curator of the Museum of St. Thomas’s Hospital, as well as for one 
to replace an erroneous diagram of the minute structure of the large 
intestine. 

The account of the actions of some of the larger joints has also 
been made somewhat fuller ; a few new figures have been added, and 
the errors of the press have been still further corrected. 

In other respects this Edition is a reprint of the former. 


31 Clakges Street : July 187 ‘ 2 . 
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T If K F I I?. S T E I) I T I 0 N. 


fTTHlS WORK is intended fo furnish the Student and Practitioner with 
L an accurate view of the Anatomy of the Human Body, and more 
especially the application of this Science to Practical Surgery. 

One of the chief objects of the Author lias been, to induce the Student 
to apply his anatomical knowledge to the more practical points in Surgery, 
by introducing, in small type, under each subdivision otStlie work, such 
observations as show the necessity of an accurate knowledge of the part 
under ext m 1 i xi a t ion . 

OnUvloffif. Much time and care have been devoted to this part of the 
\jork, the basis of anatomical knowledge. It contains a concise descrip- 
tion of the anatomy of the bones, illustrated by numerous accurately- 
lettered engravings showing tlie various markings and processes on each 
bone. The attachments of each muscle are shcfwu. in dotted lines (after 
the plan recently adopted by Mr. Holden), copfcd from recent dissections. 
The articulations of* each bone arc shown on a now f)lan ; and a method* 
has been adopted, by which the hitherto complicated account of tlio 
development of the bones is made more simple. 

The Articulations. In this section, tlie various structures forming the 
joint are described; a. classification of the joints is given; and •the 
anatomy of each carefully described: abundantly illustrated by engravings, 
all of which are taken from, or corrected by, recent dissections. 

The Muncies and FascUe?* In this section, the muscles are described in 
groups, as hi ordinary anatomical works. A series of illustrations, show- 
ing the lines of incision neee'ssary in the dissection of the muscles in each 
region, are introduced, and the muscles are shown in fifty-eight engravings. 
The Surgical Aimtomy of the muscles in connection with fractures, of the 
tendons or muscles divided in operations, is alscrdescribcd and illustrated. 

The Arteries. The course, relations, and Surgical Anatomy of each 
artery are described in this section, together with the anatomy of the 
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regions containing the arteries more especially involved in surgical opora- 
tious* This part of the work is illustrated by twenty-eight engravi^gs^ 

*Thfe*Yein8 &re ( described as in ordinary anatomical works; and illus- 
trated Sy a series of engravings, showing those in each region. The 
veins . of the spine are described and illustrated from the well-known work 
of JJresohef*., 

:^The Lymphatic# are described, and figured in a series of illustrations 
copied frosaai the elaborate work of Mascagni. 

The Nervous System and Organs of Sense. A concise and accurate de- 
scription of this important part of anatomy has been given, illustrated by 
sixty-six engravings, showing the spinal cord and its membranes; the 
anatomy of the brain, in a series of sectional views ; the origin, course, 
and distribution of the cranial, spinal, and sympathetic nerves ; and the 
anatomy of the orgaus of sense. 

The Viscera. A detailed description of this essential part of anatomy 
has been given, illustrated by fifty-five large, accurately-lettered 
engravings. 

Regional Anatomy. The anatomy of the perinacura, of the iscliio-rectal 
region, and of femoral and inguinal hernias, is described at the end of the 
work ; the region of the ncclc, the axilla, the bend of the elbow, Scarpa’s 
triangle, and the popliteal space, in the section on the arteries ;• the 
laryngo-trachesfi region, with the anatomy of the trachea and larynx. 
The regions are illustrated by many engravings. 

Microscopical Anatomy. A brief account of the microscopical anatomy 
of some of the tissues, and of the various organs, has also been introduced. 

The Author gratefully acknowledges the great services helms derived i,u 
the execution of this work, from the assistance of his friend, Dr. H. V. 
Carter, late Demonstrator of Anatomy at St. George’s Hospital. All the 
drawings from which the engravings were made, were executed by him. 
In the majority of cases, they have been copied from, or corrected by, 
recerio dissections made jointly by the Author and Dr. Carter. 

The Author has also to thank his friend, Mr. T. Holmes, for the able 
assistance afforded him in correcting tlio proof-sheets in tlicir passage 
through the press. 

The engravings have been executed by Messrs. Butterwortli and lleath; 
and the Author cannot omit ticking these gentlemen for the great care 
and fidelity displayed in their execution. . 


Wilton Street, Relbravk fcorAim: 
Aftf/nsKl SoS. 



C o N T E N T S 


INTRODUCTION. 
General Anatomy. 


DA OR 

Tho Flood xxxvii 

r riio Lymph and Chyle . . xli 

Cellular Mild Fibrous Tissue . . xlii 

Adipose Tissue .... xlv 

Pigment .... xlv 

Cartilage xlvi 

Fibrn-carlihige . . . xlviii 

Yellow or l lenticular Cartilage xlix 

Hone 1 

Development of 1 tone . . lv 

Muscular Tissue, ... lx 

Unstriped Muscle . . lxii 

Nervous Tissue .... lxiv 

The Hrain . . . . Ixviii 

Tho Spinal Cord . . . lxx 

Tho Cornelia .... lxxiii 

r rho Nerves .... lxxiii 

fflie Sympathetic N(»rvo . lwv 

Torininations «>T Nerves . lwv 

The Vascular System . . . lxxxi 

, The Arteries .... l.wwi 

r rhe Capillaries . . . lxxxiv 

Tho Veins .... Ixxxv 

The Lymphatics . . . lxxxvii 

Tho Lymphatic Glands . . lxxxviii 

r 0ie Shin and its Appendages . lxxxi x 

'Hie Nails .... xciii 

The Hairs .... xciv 

The Sebaceous ( Hands . . xev 

Tho Sudoriferous Glands . xcv 

The Epithelium .... xcvii 

Serous, Synoiial and Mucous Mem- 
branes xeix 

Secreting Glands .... c 

Growth and Development of the Hody cii 

Fecundation ot the Ovum . cii 

Formation of Germinal Area 

and Chorda Dorsalis . . civ 

Division of Hiastodermic Mem- 
brane civ 


Farts formed from each layer 
of tho piastodermie Mem- 
brane civ 

The Amuion .... evi 

The Allantois . . . evi 

The Umbilical Vesicle . . evi 

The Chorion %. cviii 

The Decidua .... cviii 

The Jflacontfli ... cix 

The Umbilical Cord . . cx 

The Earliest Condition of the 

Embryo cx 

Development of the Various Parts cxi 

The Spine .... cxii 

The Cranium and Face . . cxii 

The Palate .... cxiv 

The Drain .... cxiv 

The Spinal Marrow and Nerves cxvi 

The Eye \ cxvi 

The Ear .... cx\ii 

The Nose . . . . cxviii 

The Skin, Glands, and Soft 

Parts .... cxviii 

The Heart and Groat Vessels cxix 

The Alimentary Canal and its 
Appendages . * . * cxxiii 

The Respiratory Organs . cxxiv 
The Gonito-urinary Organs . exxv 

The Wolilinn Body . . exxv 

The Internal Genital Organs . 

Inditler&it type . . . exxv 

Female Organs . , cxxvi 

Male Organs . . . cxxvi 

The External Genital Organs . • 
Indillerent type . . . cxxvii 

Female Organs . . cxxvii 

Male Organs . . . cxxvii 

Chronological Tabic of the Develop- 
ment of the Foetus . . . cxxix 


# 

Oncology. 


Tho Skeleton, . . •• .1 

N umber of the Bones .... 1 

Form of Bone£ 1 

The Spine. 

General Characters of a Vertebra . . - 

Characters of the CcMcal Vertobifc . -> 

Atlas 4 

Axis o 

^ ertebra Promiuens ....(> 

Characters of tho Dorsal Vertebra) . H 


Peculiar Dorsal Vertebral ... 7 

Characters of the Lumbal* Vertebras . 0 

Structure of the Vertebra* ... 0 

Development of the Vertebra) . .10 

Atlas . . .11 

• Axis . . .11 

! • 7th Cervical . .11 

j Lumbar Vertebra . 11 

! Progress ofrOasifi cation in the Spine . Jl 

; Sacrum 1- 

j Coccyx • 1( » 

i Of the Spine in general .• . .17 



CONTENTS. 


PACE 

The SknU. 


Hones of the Cranium . 



19 

Occipital Hone 



: 20 

Parietal Bones 



23 

Frontal Bone 



20 

Temporal Hones 



29 

Sphenoid Hone 



34 

Ethmoid Hone 



39 

Development of the Cranium 


41 

The Fontanelles . 

. 


42 

Wormian Hones . 

. 


42 

Congenital Fissures and Gaps 


43 

Hones of the Face : 




Nasal Bones . 



43 

Superior Maxillary Bon^s 



44 

Lachrymal Hones 



48 

Malar Bones . 



49 

Palate Bones 



51 

Inferior Turbinated Hones „ 



53 

Vomer . . . «* . 



54 

Lower Jaw . 



55 

Changes produced ii* the 

Bower 


Jaw by age 

, 


59 

Sutures of the Skull .• 

, 


59 

Vertex of the Skull 

. 


01 

Base of the Skull, Internal Surface 


01 

Anterior Fossa) . 



01 

Middle Fossa) . 



03 

Posterior Fossa) . 



04 

Base of Skull, External Surface 



01 

Lateral llegion of the Skull . 



07 

Temporal Fossa) . f . 



07 

Zygomatic Fossa) . 



08 

Spheno-maxillary Fossae 



09 

Anterior Region of the Skull 



09 

Orbits 



71 

Nasal Fossa) 



72 

Os Ilyoides . # . 



74 

c « 

The Thorax. 




The Sternum ... 


m 

75 

Tho Bibs . 

. 

. 

79 

Peculiar Kibs . . ^ 

, 

. 

81 

Costal Cartilages . 

4 

. 

82 


The Upper Extremity. 

Jhe Shoulder 84 

The Clavicle 84 

The Scapula KG 

The Humerus 91 

The Ulna 90 

The Kadi us 101 

The Hand 103 

The Carpus 103 

Hones of the Upper Kow . . 104 
Hones of the Lower Kow . . 106 

The Metacarpus 100 

Peculiar Characters of the Metacarpal 

Hones 100 

Phalanges 110 

Development of the Hones of tho Hand 1 1 1 


The Lower Extremity. 


Os Innominatum . 

. 112 

Ilium .... 

. 112 

Ischium .... 

. 115 

Pubes .... 

. 110 

Development of the Os Innominatum . 117 

The Pelvis .... 

. 118 

Differences between tho Male and Fo- 

male Pelvis 

. 121 

The Femur .... 

. 121 

The Leg .... 

. 127 

Patella .... 

. 127 

Tibia 

. 128 

Fibula 

131 

The Foot .... 

. 133 

Tarsus 

. 133 

Os Calcis .... 

. 185 

Cuboid .... 

. 130 

Astragalus .... 

. 130 

Scaphoid .... 

. 138 

Internal Cuneiform 

. 139 

Middle Cuneiform 

. l:» 

External Cunoifoim 

. 140 

Metatarsal Hones . 

. 140 

Phalanges .... 

. 141 

Development of the Hones of the 

Foot .142 

Sesamoid Hones . 

. 143 


* 

The Articulations. 


Structures composing the Joints . .144 

Articular Lamella of Hone . . 144 

Ligaments . . . . .144 

Synovial Membrane . . .144 

Bursa) 145 

Synovia . ♦ . . . .^L5 

Forms of Articulation 

Synarthrosis 145 

Amphiartluosis , . . .140 

Diarthrosis 14G 

Movements of Joints .... 148 


Articulations of the Trunk . 

Articulations of tho Vertebral Column . 149 
Atlas with the Axis 153 
Spino with the Cra- 
nium . 9 • . 155 

Atlas with tne Occi- 
pital Lone . .150 

, Axis with the Occi- 
pital Hone . . 150 


Teinporo-maxillary Articulation . .157 

Articulation of the Kibs with the Ver- 
tebra 

Costo- vertebral .... 159 
Custo-transverso . . . .100 

Articulations of the Cartilages of tho 
Kibs with the Sternum a^d Fusiform 

Cartilage , .,102 

Intercostal Articulations . . . 103 

Ligaments # of tho Sternum . * . . 103 

Articulation of the Pelvis jvith tho 

Spine 104 

Articulation of the Sacrum and Ilium . 105 
Ligaments between the Sacrum and 

Ischium . • 105 

Articulation of the SacigLm and Coccyx 100 
Articulation of tho Pubes . . . 107 

Articulations of the Upper Extremity . 

Sterno-clavicular 108 

Scapulo-clavicular . . . .170 



CONTENTS. 


Xlll 


I'AOK 

Proper Ligaments of the Scapula . .172 

Shoulder-joint 172 

Elbow-joint 174 

.Radio-ulnar Articulations . . .177 

"Wrist-joint 178 

Articulations of the Carpus , . .180 

Carpo-metacarpal Articulations . . 183 

Melucarpo-phalangeal Articulations . 185 
Articulation of the Phalanges . .180 


Articulations of the Lower Extrnnity. 

ITip-joint 180 

Knee-joint 188 

Articulations between the Tibia and 

Fibula 198 

Ankle-joint 194 

Articulations of the Tarsus . . . 197 

Tarso-metatarsal Articulations . . 200 

Articulations of the Metatarsal Bones . 201 

Metatarso-phalangenl Articulations . 201 

Articulations of the Phalanges . . 201 


Muscles and Fascia). 


General description of Muscle . . 202 

Tendon - . . 203 

Aponeurosis . , 203 

Fascia . . ‘ . 203 

Muscles aitd Fasole op tub Head 
am n Face. 

Subdivision into Groups . . . 204 

• Cranial Region. 

Dissection 205 

,-Occipito-frontalis 20G 

Auricular Region . 

Dissection 207 

A 1 tollens Aurcni 207 

Attrahens Aurem 207 

Ketruhens Aurem : Actions . . . 208 

Palpebral Region. 

Dissection 208 

Orbicularis Palpebrarum . . . 208 

Comigutor Supercilii .... 208 
Tensor Tarsi : Actions .... 209 

• Orbital Region. 

Dissection ...... 209 

Levator Palpebj^e .... 209 

Rectus Superior, Inferior Internal and 

External Recti 210 

Superior Oblique 210 

Inferior Oblique 211 

Actions : Surgical Anatomy . . .211 

Nasal Region. 

Pyramidalis Nasi 212 

Levator Labii Superioris Abo quo Nasi .212 
Dilatator Nans. Anterior and Posterior 212 
Compressor Nasi . . . . .212 

Narium Minor . . . 212 

Depressor Aloe Nasi .... 212 
Actions 212 


• Superior MaxiUarg Region. 

Levator Labii Superioris Proprius '• . 213 

Levator Anguli Oris . . . .213 

Zygomatici: Adtions .... 213 


Inferior Maxillary Region . 
Dissection . . . • # * • 218 

Levator Labii Inferioris . . » 213 

Depressor Labii Inferioris . . • . $14 

Depressor Anguli Otis .... 214 


Inter-Maxillary Region, 

Dissection 214 

Obicularis Oris 214 


Buccinator . • . 

. 215 

Risorius 

. 215 

Actions 

. 215 

Temper o-Maxillary Region . 

Dissection . . • 

. 210 

Masse ter 

. 215 

Temporal Fascia P 

. 210 

Temporal 

. 216 

Pterygo-MaxiUary Region . 

Dissection 

. 217 

Internal Pterygoid 

. 217 

External Pterygoid 

. 217 

Actions 

. 218 


Muscles amd Fascists op tite Neck. 
Subdivision into GroupsN . . . 218 

Superficial Region. 

Dissection 219 

Superficial Cervical Fascia . . . 219 

Platysma Myoides . . . .219 

Deep Cervical Fascia .... 219 
Sterno-cleido Mastoid . *. • • • 220 

Boundaries of the Triangles ortlie Neck 221 
Actions : Surgical Anatomy . . . 222 

Infra-hyoid Region. 

Dissection • 222 

Sterno-hyoifl . ... a 222 

Sterno-thyroid ..... 222 

Thyro-hyoid .• 223 

Omo-hyoid 223 

Actions - 224 

Supra-hyoid Region. 

Dissection 224 

Digastric 224 

Stylo-hyoid, Mylohyoid, Genio-hyoid . *225 
Act ^y s . . . # . . 225 

Lingual Region . * 

Dissection ...... 220 

Genio-hyo-glossus, Hyo-glossus . . 220 

Lingualis, Stylo-glossus, Palato-glossus: 
Actions ...... 227 

Pharyngeal Region. 

Dissection 228 

Inferior Constrictor^ Middle Constrictor 228 
^Sffperior Constrictor .... 229 
Stylo-pharyngeus : Actions . . . 229 

Palatal Region . 

1 Dissection 229 

Levator Palati . . * , » . . 229 

! Tensor Palati 230 



XIV 


CONTENTS. 


Azygos Uvulae, Palato-glossus, Palato- 


pharyngeus .• . . . .231* 

Actions 231 

Surgical Anatomy .... 232 

Vertebral Region (Anterior). 

Rectus Capitis Anticus Major and Minor 232 
Rectus Lateralis, Longus Colli . . 232 

Vertebral Region (Lateral), 

Scalenus Anticus 233 

Scalenus Medius, Scalenus Posticus : 
Actions 234 

Muscles and Fascists op the Trunk. 

< 

Subdivision into Groups . . . 234 

Muscle* of the Rack, 

Subdivision into Layers , . . 234 

First Imager. 

Dissection . . . 9 . . 233 

Trapezius 235 

Ligamentum Nuchfc < . . . . 23(3 

Latissimus Dorsi 25G 

' Second Layer. 

Dissection 238 

Levator Anguli Scapulae . . . 238 

Rhotnboideus Minor and Major . . 238 

Actions 238 

Tfira Layer. 

Dissection 239 

Serratus Posticus Superior and Inferior 239 

Vertebral Aponeurosis .... 22,9 

Splenius Capitis and Colli . . .240 

Actions 240 


, ' Fourth Layer. 

Dissection ° 240 

Erector Spins* 240 

Sacro-lumbalis 2 12 

Musculus Accessorius ad Sacro-lumbalein 242 
Cervicalis Asccndens . 1 . . .242 

Longissimus Dorsi . . . .242 

Transversalis Colli ( 242 

Tradhelo- mastoid .... 242 

Spinalis Dorsi 212 

Spinalis Colli 243 

vComplexus, Biventer Cervicis . . 243 


Fifth Layer. 

Dissection 1 . 

Semispinalis Dorsi and Colli 
Multibus Spinal. 
Rotatorcs Spinro . 


Interspinales 
Extensor Coccygis 
lntertransversales 
* Rectus Capitis Posticus Major and 
Obliquus Superior and Inferior 
•Actions . . \ 


. 243 
. 244 
214 
. 244 
. 244 
. 244 
. 244 
. 245 
Minor 245 
. 245 
. 240 


Muscles of the Abdomen 
Dissection .... 
Obliquus Externus . V 

Obliquus Interims 
Transversalis * . 

Lumbar Fascia 

Rectus ... . . * 


. 240 
. 210 
. 248 
. 251 
. 25 L 
. 252 


Pyramidalis, Quadratus Tjumborum . 252 
Linea Alba, Linoie Semilunares . . 253 

Linem Transverse .... 253 
Actions 353 


Muscles and Fasciae of the Thorax. 


Intercostal Fasciae 

. 254 

Tntorcostalcs Intcrni et Extend . 

. 254 

Infracostal es, Triangularis St-erni 

. 254 

Levatorea Costarum 

. 255 

Actions 

. 255 

Diaphragmatic Region. 

Diaphragm . 

. 250 

Actions .... 

. 258 

Muscles and Fasct^e op the Upper 

Extremity. 

Subdivision into Groups 

Dissection of Pectoral Region and Axi 

. 259 

11a 259 

Fascia) of the Thorax . 

. 259 

Anterior Thoracic Region. 

Pectoralis Major .... 

. 200 

Costo-coracoid Membrane 

. 202 

Pectoralis Minor .... 

. 202 

Subclavius 

. 202 

A ctions 

. 2(32 

Lateral Thoracic Region. 

Serratus Magnus .... 

. 2(tt 

Actions 

. 2(5-1 

Acromial Region. 

Deltoid 

. 204 

Actions 

v 205 

Anterior Scapular Region. 

Subscapiihir Aponeurosis 

. 205 

Subscapularis : Actions . 

. 205 

Posterior Scapular Region. 

Supraspinous Aponeurosis . 

. 2(30 

Supraspinatus 

. 200 

Ini raspin ous Aponeurosis 

. 207 

Infraspinatus .... 

Teres Minor .... 

. 207 

. 207 

Teres Major 

. 207 

Actions 

. 207 

Anterior Humeral Region. 

Deep Fascia of Arm 

. 208 

Ooraco-brachialis 

. 208 

Biceps . . 

. 209 

Brachialis Anticus : Actions 

. 209 

Posterior Humeral Region. 

Triceps 

. 270 

Subanconeus : Actions . 

. 271 

, Muscles of Forearm. 

Deep Fascia of Forearm 

. 271 

Anterior Brachial Region , Superficial 

Layer. 


Pronator Radii Teres . 

. 271; 

Flexor Carpi Radialis . 

. 272 

P&limifis Longus . . 

Flexor Carpi Ulnans . 

. 273 

. 273 

Flexor Digitorum Sublimis . 

. 273 


Anterior Brachial Region , Beep Layer. 
Flexor Profundus Digitorum . . 2?4 

Flexor Longus Pollicis . . .274 



XV 


r^ONTKNTS. 


3 VAC, K 

*. * 27 5 

Actions . . . . .27(3 

Radial Region. 

Dissection 270 

Supinator Longus ... . . 27(5 

Extensor Carpi Kadi alia Longior . .27(3 

Extensor Carpi ltodialis Brevior . .277 

Posterior Brachial itegion , Superficial* 
Layer . 

Extensor Communis Digitorum . .278 

Extensor Minimi Digiti . . . 278 

Extensor Carpi Uluaris . . .278 

Anconeus 278 

Posterior Brachial Region , Deep Layer . 

Supinator Brevis 279 

Extensor Ossis Metacarpi Pollicis . . 279 

Extensor Primi Internodii Pollicis . 279 

Extensor Secundi Intornodii Pollicis . 279 

Extensor Indicia 280 

Actions 280 

Muscles and Fascia of the Hand. 

Dissection 281 

Anterior Annular Ligament . . . 281 

Posterior Annular Ligament . . .281 

Palmar Fascia 282 

Muscles of the Hand. 

Radial Croup 282 

Ulnar Group 284 

Middle Palmar Group .... 285 
Acinous 28(3 


Surgical Anatomy of the Muscles of the 
Upper Fxti emfty. 

Fractures of the Clavicle 

. 28<i 

• Acromion Process 

Coracoid Process . 

: S 

Ilumerus ■ . 

287 

Ulna . 

. 288 

Olecranon . 

. 288 

Radius 

. 280 


Muscles and Fasciae of the Lower 
Extremity. 


Subdivision into Groups 

. 290 

Iliac Reg im . 

Dissection 

. 291 

Iliac Fascia 

. 291 

Psoas Magnus .... 

. 291 

Psoas Parvus .... 

. 202 

Iliacus 

. 292 

Actions * # 

. 293 

Anterior Femoral Region. 

Dissection * . 

. 293 


, Fasciae of the Thigh : Superficial Fa.scia 293 
Deep Fascia (Fa- 
scia Lola) . 294 

Saphenous Opej- 
•fng . . . 295 

Iliac and Pubic 
Portions of Fa- 
scia Lata . . 295 

Tensor Vaginae Femoris, Sartorius . 295 

Qnadriceps Extensor, Crureus . . 290 


PA OK 

Rectus Femoris, Vastus Extcmus . . 29(3 

Vastus Internus and Crftreus . . 297 
Subcrureus: Actions .... 297 


Internal Femoral Region , 

Dissection . . ' . . . . 298 

Gracilis ’ . 298 

Pectin eus 298 

Adductor Longus, Brevis, and Magnus . 299 
Actions 300 


Gluteal Region. 

Dissection 300 

Gluteus Maximus 300 

Gluteus Medius 301 

Gluteus Minimus 302 

Pyriformis 302 

Obturator Membrane .... 303 
Obturator Internus,*! omelli . . . 303 

Quadratus Femoris. Obturator Externus 304 
Actions • . .• . . . 304 


Posterior Fetnoral Region. 

Dissection . . . . . 305 

Biceps, Seinitendinosus .... 305 
Semimembranosus : Actions . , . . 30(3 

Surgical Anatomy of Hamstring Tendons 300 


Muscles and Fascia of the Leg. 

Dissection of Front of Lt^j . . .306 

Fascia uf the Leg 300 

Muscles of tbe Leg .... 307 


Anterior Tibio-Fibular Region. 

Tibialis Anticus 307 

Extensor Proprius JV.licis 4 . . 308 

Extensor Longus Digitorum . # . 308 

Peroneus Tertius : Actions . . . 308 


Posterior Tibio-Fibular Itcgidn , 
Superficial Layer. 

Dissection ^ 309 

Gastrocnemius ..... 309 

Soleus, Tendo-AcbiMis, Plantaris . * 310 

Actions 310 


Posterior Tibio-Fibular Region , 

Deep Layer. 

Deep Fascia of Leg . . . .311 

Popliteus 311 

Flexor Longus Pollicis .... 312 
Flexor Longus Digitorum, Tibia^s 

Posticus 312 

Actions 313 


Fibidar Region. 

Peroneus Longus 313 

Peroneus Brevis 314 

Actions 314 

Surgical Anatomy of Tendons around 
Ankle 314 


Muscle* and Fasciae of the Foot. 

Anterior Annular Ligament . . . 314 

Internal Annular Ligament ... . 315 

External Annular Ligament , . . 315 

Plantar Faseia . . # • . * 315 



XVI 


CONTENTS. 


Mmoles of the Foot , Dorsal Fey ion. 


Extensor Brevis Digitorum . . . 31 (> t 


Plantar Region. j 

Subdivision into Groups . . .31(5 j 

Subdivision into Layers . . . 310 

First Layer . . 3 1 0 

Socond Layer . .318 

Third Layer . .310 

Interoasei 520 


. PAGE 

Sm'fjival Anatomy of the Muscles of the 
Lower Extremity . 

Fracture of the Neck of the Femur . 321 
the Femur below Trochanter 
Minor . 321 

the Femur above* the Con- 
dyles . . . .321 

the ‘Patella . . . -322 

the Tibia . . . . 322 

the Fibula, with Displace- 
ment of the Tibia . • 323 


Thu Arteries. ■ 


General Anatomy. 


Subdivision into Pulmonary and Sys- 

- 

temic 

. 324 

Distribution of — Where found 

. 324 

Mode of Division — Amfetomoaes . 

. 321 

Arch of this Aor’m. 


Dissection . . . 

325 

Ascending Part of Arch 

320 

Transverse Part of Arch 

327 

Descending Part of Arch 

328 

Peculiarities, Surgical Anatomy . 

32?) 

Branches 

330 

Peculiarities of Branches 

331 

Coronary Arteries 

330 

Artcjfia Innominata. 


Delations 

. 331 

Peculiarities . 

. 331 

Surgical Anatomy 

. 331 

Common Carotid Arteries. 


Course and Relations . 

. 332 

Peculiarities, Surgical Anatomy . 

. 335 

External Carotid Artery. 


Course and Relations . 

. 330 

Surgical Anatomy 

. 330 

Branches . . . 9 * 

. 337 

Superior Thyroid A A cry. 


Course and Relations • , 

. 337 

Brandies 

. 337 

Surgical Anatomy 

. 338 

Lingual Artery. 


Course and Relations . 

. 338. 

Branches 

. 338 

Surgical Anatomy 

*>•>0 

. .>»>o 

Uncial Artery . 


Course and Relations . 

. 330 

Branches 

; 310 

Peculiarities .... 

. 341 

Surgical Anatomy 

. 341 

Occipital Artery . 


Course and Relations . 

. 341 

Branches 

. 342 

Posterior Auricular Artery 

. 342 

Ascend in y Pharyngeal Artery . 

• 342 

Temporal Artery . 


Course and Relations . 

. 343 

Branches . * . 

. 343 

Surgical Anatomy 

. 344 


Internal Maxillary Artery. 


Course, Relations 3(4 

Peculiarities 345 

Branches from First Portion . . 345 

Second Portion . . 343 

Third Portion . . 340 


SURUICXL Ax ATOMY OF TIIK TkLANGLES 
of Til r Neck. • 

Anterior Triangular Space . 

Inferior Carotid Triangle . . , 347 

Superior Carotid Triangle . . . 348 

Sulmiaxillary Triangle . 348 

Posterior Triangular Space. 

Occipital Triangle . . . * . 340 

Subclavian Triangle .... 340 

Internal Carotid Artery . « 

Cervical Portion 350 

Petrous Portion .*{50 

Cavernous Portion .... 350 

Cerebral Portion 351 

Peculiarities, Surgical Anatomy . T 352 
branches 352 

Ophthalmic Artery .... 352 
Cerebral Branches of Internal Carotid 355 
Sabt la ci an Arteries. 


First Part of Right Subclavian Artery . 357 
First Part of Left Subclavian Artery . 357 
Second Part ol‘ Subclavian Artery . 358 
Third Part of Subclavian Artery . . 358 

Peculiarities ;>,&<) 

Surgical Anatomy .... 350 

Branches 301 

Vertebral Artery and its Branches. 30 1 
Basilar Artery and its Branches . 302 
Cerebellar Branches of Vertebral , 303 
Circle of Willis . . . \ . 3(>3 

Thyroid Axis . . . . • . 303 

Inferior Thyroid .... 303 
Suprascapular Artery* . . . 304 

Transversalis Colli • . . . 304 

Internal Mammary .. . 30)5 . 

Superior Intercostal / . . 30 

Deep ^ervical Artery . . .30 

Surgical Anatomy of tjie Axilla . 

• • 


Axillary Artery. 

First Portion 
Second Portion 
Third Portion 


. 368 
. 308 
. 8(38 



CONTENTS. 


xvu 


l'AUK | 


Peculiarities, Surgical Anatomy 

, 

. :io» 

Biauches .... 

. 

. 370 

llraehial Artery. 

Relations .... 


. 871 

Bond of the Elbow 


. 872 

Peculiarities of Brachial Artery 


. 872 

Surgical Anatomy 


. 878 

Branches .... 


. 874 

Itadial Artery . 

Relations .... 


. 875 

Poop Palmar Arch 

. 

. 87(5 

Peculiarities, Surgical Anatomy 


. 87(5 

Brunches .... 

. 

. 87 i 

Ulnar Artery. 

Relations .... 


. 879 

Superficial Palmar Arch 


. 879 

Peculiarities of Ulnar Artery 


. 8*0 

Surgical Anatomy 


. 889 

Branches .... 


. 889 

Descending Aorta . 


. 882 

• Tuouvcic Aoitr\. 

Course and Relations . 

. 

. 888 

Surgical Anatomy 

. 

. 888 

Branches .... 

• 

. 888 

An dom inal Aorta. 

Course and Relations . 


. 881 

Surgidlil Anatomy 


. 88(3 

Branches .... 


. 887 

Co-liac Axis, Gastric Artery 


. 887 

•Hepatic Artery, Branches 


. 887 

Splenic Artery 


. 889 

Superior Mesenteric Artery 


. 890 

Inferior Mosonteiic Artery 


. 891 

Suprarenal Arteries 


. 898 

• Renal Arteries 


. 898 

Spermatic Arterios 


. a* 

Phrenic Arteries . 


. 898 

Lumbar Arteries . 


. 894 

Middle Sacral Arteries . 


. 894 

Common Iliac Artekii.s. 


Course and Relations . 


. 895 

Peculiarities, Surgical Anatomy 

• 

. 89(5 

Internal Iliac Artery. 

Course and Relations . 

, 

. «!>7 

Peculiarities, Surgical Anatomy 

. 

. 3‘.W 


Branches ...... 809 

Vesical Arteries .... 809 

I hemorrhoidal Arteries . . . 399 

Uterine and Vaginal Arteries . 899 
Obturator Artery .... 899 

Internal Pudic Artery . . . 400 

Sciatic Artery .... 402 

Gluteal . 408 

Ilio-lumbar and Lateral Sacral 
Arteries 404 

Internal Iliac Artery . 

Course and Relations . . . v A 0 1 

S 1 1 rgicn l An atomy 805 

Epigastric Artery 405 

Circumtlex iliac*Artcry . . . 400 

Femoral Artery, 

Course and Relations .... 400 
Scarpa’s Triangle . % . . . 400 

Surgical Anatomy .... 408 
lVciilittrUiqji of th%Femoral Artery . 408 
Brandies . . . . . .410 

Profunda Artery audits Branches . 411 
Popliteal Space 412 

Popliteal Artery. 

Course? and Relations . . . .412 

Peculiarities, Surgical Anatomy . .414 

Branches 414 

Anterior Tibial Artery. 

Course and Relations .... 415 
Peculiarities, Surgical Anatomy . . 417 

Branches 417 

DorsaiU Palin Artery. 

Course and Relations . . . .417 

Peculiarities, Surgical Anatfmy . . 41«S 

Branches . . . . • . # 418 

Posterior Tibial Artery. 

Course and Relations . . . .419 

Peculiarities, fSgjgical Anatomy . .419 

Branches # 420 

Peroneal Artery . 

Course and Relations . . ... 420 

Peculiarities . 420 

Plantar Arteries . . . .421 

Pulmonary Artery . . * . 422 


The Veiny. 


* • Central Anatomy. 

Subdivision intt Pulmonary, Systefnic, 
and Portal ..... 424 
Anastomoses of Beilis . , , 424 

Superficial Veins, Beep Veins, or Verne 

Comites 424 

Sinuses . . , . • . . 425 

Veins of the Hind and Neck .• 

Facial Vein ...... 425 

Temporal Vein 42(5 

Internal Maxillary Vein . . . 427 

Temporo-moxillftry Vein . . . 427 

Posterior Auricular Vein, Occipital Vein 427 


Veins of the Neck. 
External Jugular Vein . 
Posterior External Jugular Vein 
Anterior Jugular Vein . 

Internal Jugular Vein . 

Lingual and Pharyngeal 
Thyroid Veips, Vertebral Veins 

Veins of the Diploe . 

Cerebral Veins. 

Superficial Cerebral Veins, . 
Deep Cerebral Veins 
Cerebellar \£eins . . „ . 


. 427 
. 428 
. 428 
. 428 
. 128 
. 429 

. 429 


. 480 
. 480 
. 481 



CONTENTS. 


Sinuses of the Dura Mate 

Superior Longitudinal Sinus 
Inferior Longitudinal, Straight, 1 
and Occipital Sinuses 
Cavernous Sinuses 
Circular 

Inferior Petrosal and Transfer 
Superior Petrosal Sinus 

Veins op t it K l" Pl’Hll 

Super tidal Veins . 

Peep Veins . 

Axillary Vein 
Subclavian Vein . 

Innominate Veins . ■ 

Peculiarities of 
Internal Mammary Wins 
Inferior Thyroid Veins . 

Superior Intercostal Voi^is 
Superior Vena Cava 

Azygos Veins . .• 

JJkonouial Veins . 

Spinal Veins . 


lateral, 


Sin 


Min’. 



Veins ok the Lower Extremity. 


. 431 i 

Internal Saphenous Vein 

441 


External Saphenous Vein 

441 

432 

Popliteal V ein . 

442 

432 

Femoral Vein . . . . . . 

412 

433 

External Iliac Vein . 

412 

445 

Internal Iliac Vein . , 

442 

153 

Common Iliac Veins . 

443 


Inferior Vena Cava .... 

443 


Peculiarities . 

444 

434 

Lumbar and Spermatic Veins 

111 

134 

Ovarian, Penal, Suprarenal Veins 

4 14 

no 

Phrenic Win* . 

444 

430 

150 

Hepatic Veins . 

415 

440 ; 

J *{7 ! 

Pou r \ l System of Veins. 


i’ll | 

137 

Inferior and Superior Mesenteric Veins 

445 

147 ! 

Splenic and Gastric Veins 

4 15 

J.‘>8 ■ 

Poiial Vein 

445 

448 j 

Cardiac Veins 

417 

430 i 

Coronary Sinus .... 

117 

150 

Pulmonary Veins . . . * . 

117 


The Lymphatics. 


Gene Ail Anatomy. 

Subdivision into Deep and Superficial . 443 
Lymphatic or Conglobate Glands . 1 10 

Thoracic Duct 450 

Eight Lymphatic Duct . . . *151 

Lymphatics %f Head, Face, and Neck. 

Superficial Lymphatic Glands of Head 451 

Lymphatics of the Head . 451 

of the Face . 451 

Deep Lymphatics of the Pace# . . 452 j 

of the Craniuip . 452 ! 
Superficial Cervical Glands . . . 152 j 

* Deep # Cervical Glands p 45 3 j 

Superficial and Deep Cervical Lym- 
phatics 453 

Lymphatics of the Upper Extremity. 

Superficial Lymphatic Glands . 454 

Desp Lymphatic Glands . . . 454 

Axillary Glauds 454 j 

Superficial LymplUitics of Upper Extre- 
mity 455 j 

Deep Lymphatics of Upper Extremity . 455 ; 


Lymphatics of the Lower Extremity. 

Superficial Inguinal Glands . . * 455 

Deep Lymphatio Glands • . . 455 

Anterior Tibial Gland . . . ,455 

Deep Popliteal Glands .* . . .455 

Deep Inguinal Glands .... 450 
Gluteal and Iscliiatic Glands . . 450 

Superficial Lymphatics cf Ifbwor Ex- 
tremity . 450 

InteogKvmp .... 450 
ExJtffisHSroup .... 450 
Deep .Lymphatics # of Lower Ext^mky 450 


Lymphatics of Petris and Abdomen. 

Deep Lymphatic Glands of Pelvis . 457 
External Iliac Glauds . . .*457 

Internal Iliac Glands . . . 457 

Sacral Glands .... 457 
Lumbar Glands .... 457 
Superficial Lymphatics of Wall of Ab- 
domen .... <457 
of Gluteal Legion . . 457 

of Scrotum and Perirweum . 457 
of Penis . . . .457 

of Labia, Nymphne, and 
Clitoris .... 458 


Dee]) Lymphatics of Pelvis and Ah- 


(lumen .... 

. 458 

Lymphatics of bladder . 

. 458 

of Keetuni 

. 453 

of Uterus . 

. 453 

of Testicle . 

. 453 

of Kidney . 

. 453 

ofLher 

. 453 

Lymphatic Glands of Stomach 

. 453 

Lymphatics of Stomach 

. 450' 

Lwnphatie Glands of Spleen . 

. 460 

Lymphatics of Spleen . 

„ . 460 


Lffitphaiic System of tfy Intestines . 
Lymphatic Glands of Small Intestines 
(Mesenteric Glands) . # . . . 460 

Lymphatic Glands of Large Intestine . 400 
Lymphatics of Small Intestines (Laeteals) 400 * 
<JF Large Intestine . . 460 

• Lymphatics of Thorax. 

Deep Lymphatic; Glands of Thorax . -J60 

Intercostal Glands . . , 400 

Internal Mammary Glands . . 400 

Anterior Mediastinal Glands . 4<i0 

Posterior Mediastinal Glands . 460 



CONTENTS. 


xiz 


Superficial Lymphatics on Front of 

Thorax 401 

Deep Lymphatics of Thorax 

Intercostal Lymphatics . . .461 

Internal Mammary Lymphatics . 461 
Lymphatics of Diaphragm . . . 401 


Bronchial Glands .... 461 
t Lymphatics of Lung . ( . . ,, ,461 

Cardiac Lymphatics .... 461 
Thymic Lymphatics .... 461 
Thyroid Lymphatics .... 461 
Lymphatics ot (Esophagus . . , 461 


Nervous 

General Anatomy . 

Subdivision into Oorobro-spinal Axis, 
Ganglia, and Nerves . . .462 

The Spinal Cord and its Membranes. 

Dissection . . . . . . 402 

M embranes of the Cord 

Dura Mater ..... 462 
Arachnoid ..... 100 

Pia M ater 400 

Ligamenlum Denticulatum . . 404 

Spinal Cord ..... 404 
Fissures of (lord .... 405 
Columns of Cord .... 405 
Structure of tlie Cold . . . 4(55 

The Brain and its Membranes. 
Membranes of the Drain . . . 400 

Dura Mater. 

Structure ...... 407 

Arteries, Veins, Nerves . . . 407 

Glandules Pacchioni .... 407 

Processes of the Dura Mater 

Falx Cerebri , # . . . 408 

Tentorium Cerebelli . . .408 

• Falx Cerebelli .... 408 

Arachnoid Membrane. 

Subarachnoid Space .... 400 
Cerehro-spinol Fluid .... 400 

Pia Mater ...... 4()0 

Tub Brain. 

Subdivision into Cerebrum, Cerebellum, 

Dons Varolii, Medulla Oblongata . 400 
Weight of Brain 470 

Medulla Oblongata. 

Anterior Pyramids . . . .471 

Lateral Tract, and Olivary Body . 47 L 

Bestifonn Bodies . . . . .471 

Posterior Pyramids . . . .471 

Posterior Surface of Medulla Oblongata 471 
Structure of Medulla Oblongata . 472 

of Anterior Pyramid . , 472 

of Lateral Tract . , . 472 

of Olivary Body . . . 472 

of Restiform Body ♦ . 472 

Septum of Medulla Oblongata # . . 478 

Grey Matter of Medulla Oblongata . 478 

Pons \^kolii. 

Structure 474 

Transverse Fibres .... 474 
Longitudinal Fibres . * . .474 

Septum 471 


System. 

Cerebrum* 


Upper Surfaco of Cerebrum . k .475 
Convolutions and* Sulci . . . 475 

Base of the Brain .... 477 
General Arrangements of the Pints 
composing the Cerebrum . . . 480 

Interior of the 4’erebrum . . . 480 

Corpus Callosuffi .... 480 
Lateral Ventricle .... 482 
Corpus^StriatuTn .... 488 
Tienia Semicircularis . . . 483 

Choroid Plexus .... 488 
Corpus Fimbriatum . . * 483 

Hippocampus . . . .484 

Transverse Fissure . . . 485 

Septum Lucidum .... 485 
Fifth Ventricle . . . 485 

Fornix 485 

Foramen of Monro . . . 480 

Velum lntorpositum '* . . . 48G 

Thalamus Opticus . . . 486 

Third Ventricle .... 487 
Commissure of Third Ven- 
tricles .... 487 
Grey Matter of Third Ven- 
tricles . 9 488 

Pineal Gland . • . » .488 

Corpora Quadrigemina . . 488 

Valvo of Vieussens . . 480 

' Corpora Geniculata . . 480 

Structure of Gtergbrum .... 480 

# Cerebellum. 

Its Position, Size, Weight, &c. . «. 490 

Cerebellum, Upper* Surface . . . 490 

Under Surfaco . . . 491 

Lobes of the Cerebellum . , . 401 

Structure of the Cerebellum . . 492 

Its Lam i me ..... 402 
Corpus Dentatum .... ^02 
Peduncles of Cerebellum . . . 402 

Fourth Ventricle . . • . • , • 403 

Lining Membrane, Choroid Plexus .403 
Grey Matter . . , » . 403 

Cranial Nerves. 

Subdivision into Groups . • . 495 

Olfactory Nerve 495 

Optic Nerve ..... 406 
Tracts . ,• . . . 406 

# Commissure 407 

Auditory Nerve . . . * 407 

Third Nerve .«••»*• 408 
Fourth Nerve . . • « • 408 

Sixth Nerve 400 

Relations of the Orbital Nerves 

in the Cavernous Sinus • . 500 


2 



XX 


CONTENTS. 


rAGE 

in the Sphenoidal Fissure . . 500 

in the Orbit .... 500 
Facial Nerve . • . . 500 

Branches of Facial Nerve . .501 

Ninth or Hypoglossal Nerve . . 503 

Fifth Nerve 505 

Gasserian Ganglion . . . 500 

Ophthalmic Nerve . . . 500 

Lachrymal, Frontal and Nasal 

Branches 500 

Ophthalmic Ganglion . . . 507 

Superior Maxillary Nerve . . 508 

Spheno-nalatino Ganglion . . 510 

Inferior Maxillary Nerve . .512 

Aurieulo-temporal, Gustatory, and 
Inferior Dental Branches . .513 

Otic Ganglion .... 51 1 
Submaxillnry Ganglion . . 515 

Eighth Pair 515 

Glosso-pharyngeal * . .515 

Spinal Accessory . . . .517 

Pneumogastric (Vagjis) . %. .518 

Spinal JVerves. 

Boots of the Spinal Nerves . . . 522 

Origin of Anterior Hoots . . 522 

of Posterior Roots . . 522 

Ganglia of the Spinal Nerves . *. 523 

Anteiior Branches of the Spinal Nerves 523 
Posterior Branches of the Spinal Nerves 523 

Cervical Nerves. 

Roots of the Cervical Nerves . . 523 

Anterior Branches of the Cervical Nerves 524 

Cervical Plexus. 

Superficial Branches of the Cervical 
Plexus 525 

Deep Benches 8f the Cervical Plexus . 520 
Posterior Branches of the Cervical 
Nerves 520 

Bhachivl Plexus. 

Branches above the* Clavicle, 
Posterior Thoracic, Suprascapular . 528 
* Branches below the Clavicle . 

Antorior Thoracic .... 520 

Subscapular Nerves .... 530 

Circumflex, and Musculo-cutancoua 
Nerves .... . 530 

Internal and Lesser Internal Cutaneous 
Nerves ...... 531 

Median Nerve ...... 532 

Ulnar Nerve 53 1 

Musculo-spiral Nerve .... 535 
Radial Nerve .... 530 
* Posterior Interosseous Nerve . , 530 

Dorsal Nerves. 

Roots of the Dorsal Nerves . . .537 

Posterior Branches of the* Dorsal Nerves 637 
Intercostal Nerves .... 7 

Upper Intercostal Nerves . . . 538 

IntercostO'fhumer&l Nerves . • . . 538 

Lower Intercostal Nerves . , . 538 

Peculiar Dorsal Nerves 

First Dorsal tferve . . . 538 

Last Dorsal Nerve * ^ . 530 


PAGE 

Lumbar Nerves. 

Roots of Lumbar Nerves . . . 530 

Posterior Branches of Lumbar Nerves . 530 
Anterior Branches of Lumbar Nerves . 530 

Lumbar Plexus. 

Branches of Lumbar Plexus . . . 530 

Jlio- hypogastric Nerve . . . • 540 

Ilio-inguinal, and Geuito-crural Nerves 541 
External Cutaneous, and Obturator 

Nerves 541 

Accessory Obturator Nerve . . . 543 

Anterior Crural Nerve .... 513 
Branches of Anterior Crural . . . 541 

Middle Cutaneous . . . .511 

Internal Cutaneous, Long Saphen- 
ous 514 

Muscular and Articular Branches . 515 

Sacral and Coccygeal NeHmm. 

Roots of, Origin of ... 545 

Posterior Sacral Nerves . . . 5*5 

Anterior Ramil Nerves . . • . 513 

Coccygeal Nerve 5 ! 1 > 

SvcitvL Plexus. 

Superior Gluteal Nervo 
Pudic and Small Sciatic Nones 
Great Sciatic Nerve 
Internal Popliteal Nerve 
Short Saphenous Nervo 
Posterior Tibial Nerve . 

Plautar Nerves 

External Popliteal or Peroneal Xt 
Anterior Tibial Nerve . 

Musculo -cutaneous N.orvc 

Sympathetic Nerve. 

Subdivision of^intn Parts . . . 553 

Branches of the Ganglia, Gein-r.il De- 
scription of 553 

Cervical Portion of the Sympathetic 555 

Superior Cervical Ganylion . . 555 

Carotid and Cavernous Plexuses . . 555 

Middle Cervical Ganylion . . . 550 

Inferior Cervical Ganylion . . 550 

Cardiac Nerves. 

Superior, Middle, and Inferior Cardiac 

Nerves 

Deep Cardiac Plexus . 557 

Superficial Cardiac Plexus . .• «*. 558 

Antoriorjjnd Posterior Coronary Plexus 558 

Thoracic Part of the Sympathetic. 

Great Splanchnic Nerve . . . 558 

Lesser Splanchnic Nerve . . ’ 550 

Smallest SpL*] clinic Nerve . . *. 550 

Epigastric or Solar Plexus . , 550 

SemiluiAr Ganglia • . , . ’ 550 

Phrenic, Suprarenal, and Renal Plexuses 650 
Spermatic^ Cceliae, and Gastric Plexuses 5G0 
Hepatic, Splenic, and Superior Mesen- 
teric Plexuses qq 

Aortic, and Inferior Mesenteric Plexuses 600 


. 517 
. 5 JO 
510 
. 550 
. 550 
. *550 
■vc . 551 
. 551 
. 55 



CONTENTS. 


xxi 


lAOR — /* • TT page 

Lumbar Portion of Sympathetic 561 interior 1 Hemorrhoidal Plexus . . 561 

Vesical Plexus 561 

Pelvic Portion of Sympathetic . .561 # Prostatic Plexus 506 

Hypogastric Plexus . . . .561 Vaginal Plexus . . * . . . 563 

Inferior Hypogastric or Pelvic Plexus . 561 Utorine Nerves 563 


Organs of Sense. 


Tongue. 

Papilla? of ..... 565 

Pellicles, nml Mucous Glands . . 566 

Fibrous Septum of .... 566 

Muscular Fibres of ... 566 

Arteries and Nerves of . . . . 567 

Nose. 

Cartilages of, Muscles .... 568 
Skin, Mucous Membrane . . . 569 

Arteries, Veins, and Nerves . . . 509 

* 

Nasal Fossa. 

Mucous Membrane of . . . . 509 

Peculiarities of, in Superior, Middle, 
and Inferior Meatuses . . 569 

Arteries, Veins, and Nerves of Nasal 
Fossa? . . . , . .570 

Eye. 

Situation, Form of ... 570 

Tunic* of, Sclerotic .... 571 

Corrfca 572 

Choroid 574 

Ciliary Processes 574 

Iris . . . . . . .575 

MembTami Pupillaris, Ciliary Ligament 576 
Ciliary Muscle ..... 576 

Kotina ....... 576 

Structure of Retina 

* Jacob’s Membrane . . . 577 

Granular Layer .... 577 
Nervous Layer .. .. 578 

Radiating Fibres of the Retina . 578 
Artem Centralis Retime . . . 578 

Structure of Retina, at Yellow Spot . 578 

Humours of the Eye. 

Aqueous Humour . . . .578 

Anterior Chamber . . . 579 

Posterior Chamber . . . 579 

Vitreous Kody 579 

Crystalline Lens and its Capsule . . 579 

Changes produced in the Lens by Age . 580 
Suspensory Ligament of Rons . . 580 

Canal of Petit 580 

Vessels of the Globe of the Eye . . 580 

Nerves iff Eyeball . . . .581 

Appendages of the Ey£. 

Eyebrows . • . . - , . . 581 

Eyelids ...... 581 

* Structure of the Eyelids . . 581 


Taisal Cartilages . . . . 581 

Meibomian Glands .... 582 

Eyelashes 582 

Conjunctiva 583 

Caruncula Lachrymalis . . . 583 

’Lachrymal Apparatus. 

Lachrymal Gland .... 584 
Canals .... 584 

Sac 584 

Nasal Duct . • . # . . . . 584 

• # Ear. 

Pinna, or Auricle . . . , 584 

Structure of Auricle 9 . . • . 585 

Ligaments of the Pinna . . . 585 

Muscles of the Pinna .... 586 
Arteries, Veins, and Nerves of the Pinna 58 7 
Auditory Canal ..... 587 

Middle Ear , or Tympanum . 

Cavity of Tympanum .... 588 

Eustachian Tube 590 

Membrana Tympani .... 590 

Structure of 590 

Ossicles of the Tympanum . . . 590 

Ligaments of the Ossicula . • . 591 

Muscles of the Tympanum . . . 592 

Mucous Membrane of Tympanum . . 592 

Arteries of Tympanum . . • . * . 592 

Veins and Nerves of Tympanum . .593 


Internal Ear y or Labyrinth . 


Vestibulo ? 593 

Semicircular Canals 

Superior Semicircular Canal . . 594 

Posterior Somfbircular Canal . # . 594* 

External Semicircular Canal . . 595 

Cochlea 

Central Axis of, or Modiolus . . 595 

Spiral Canal of ... 595 

Scala Tympani, ScalaVestibuli and Scala 
media . . . . . . # 59G 

The organ of Corti .... 597 
Perilymph . . . • . f 5f8 

Membranous Labyrinth . . . 598 

Utricle and Saccule . . . . 51 8 

Membranous Semicircular Canals . . 598 

Endolymph : Otolithes .... 599 

Vessels of the Labyrinth . . • 599 

Auditory Nerve, Vestibular Nerve, 

Cochlear Nerve • . . . SCO 



xxii 


CONTENTS. 


VISCERA. 


Organs of Digestion tind their Appendages. 


PACE 

Subdivisions of the Alimentary Canal . (501 

The Mouth 001 

The Lips (501 

The Gheeks (502 

The Gums 002 

Tenth. 

General Characters of • . . . 00: » 

Permanent Teeth 000 

Incisors, Canine, Bicuspid, Molars . (50 1 
Temporary or Milk Teeth . . .* . (50 5 

Structure of the Teeth .... (50*5 
Ivory or Dentine, Chemical Composition (50(5 

Enamel (500 

Cortical Substance . # (507 

Development of the Teeth . . . 007 

of the Permanent Teeth . 008 
Growth of the Teeth .• . •. .000 

Eruptu n of thq Teeth .... GOO 

Palate. 

ftnrd Palate (510 

Soft Palate (510 

Uvula, Pillars of the Soft Palate . ,010 

Mucous Membrane, Aponeurosis, and 
Muscles of Soft Palate . . . 01 1 

Tonsils, 

Arteries, Veins, and Nerves of Tonsils . (511 

Salivary Glands. 

Parotid (Hand. 

Steno’s Duct 012 

Vessels and Nerves of Parotid Gland . 012 

• 

■* Submaxillary Gland. 

Wharton’s Duct . .. . . . 614 

Vessels and Nerves of Submaxillary 

Gland 010 

p 

Sublingual Gland. % 

Vessels and Nerves of .... 010 
• Structure pf Salivary Glands . . 010 

Pharynx and (EsonrAous. 

Structure of Pharynx . , . .011 

Delations of (Esophagus . . .014 

Surgical Anatomy and Structure of 
(Esophagus CP 5 

Ajjdomen. 

Boundaries 010 

Apertures of 016 

Regions 017 

Peritoneum. 

Reflections tibced , 618 

Foramen of Winslow .... 619 
Losser Omentum . . m . . . 620 

Great Omentum 020 

Gastro-splenic Omentum . , . 020 

Mesentery r»20 

Meso-rmctim . . . # . .020 

Meso-colon, Moso- rectum, Apjciuiic'^ 
Epiploicse . ,• . . . . 1,^1 


• 

PAGES 

Stomach. 

Situation ..... 

. 621 

Splenic end, Pyloric end 

(521 

Cardiac and Pyloric Orifices . 

021 

Greater aud Lessor Curvatures 

(521 

Surfaces 

. (521 

Ligaments of .... 

. (5 22 

Alterations in Position . 

. (522 

Pylorus 

. (52.4 

Structure of Stomach . 

. 024 

Serous and Muscular Coats . 

. (524 • 

Mucous Membrane 

. (524 

Gastric Follicles .... 

. 024 

Vessels and Nerves of Stomach 

. 024 

Small Intestines. 

Duodenum 

. (525 

Ascending portion . . . • 

. 025 

Descending portion 

. (525 

Transverse portion 

. (525 

Vessels and Nerves of Duodenum . 

. 02(5 

Jejunum . ... 

. 02(5 

Ileum 

. 02(5 

Structure of Small Intestines 

. (527 

Serous, Muscular, and Cellular Coats • 

. (527 

Mucous Membrane 

! (527 

Epithelium and Valvuhe Comiiventes 

. (527 

Villi- — their Structure . 

. .027 

Simple Follicles, Duodenal Glands 

. (528 

Solitary Glands .... 

. (528 

Aggregate, or Foyer’s, Glands 

. 028 

Large Intestine. 

• 

C.'i'Cum 

. (529 

Appendix Cmci Yermiformis , 

. (529 

Uco-ciccal Valve . 

. (529 

Colon 

. (540 

Ascending .... 

. (540 

Transverse .... 

. 041 

Descending .... 

. 041. 

Sigmoid Flexure . 

. (542 

Rectum 

. (542 

Upper portion 

. (544 

Mid tile portion 

. (544 

Lower portion 

. 044 

Stracturo of Large Intestine 

. 044 

Serous and Muscular Coats . 

. (544 

Cellular and Mucous Coats . 

. (544 

Epithelium, Simple Follicles 

. (54 ( 

Solitary Glands . . . . • 

* (544 


•• 

UlVER.1 . 


Size, Weight, Position of 


. 045 

Its Surfaces and Borders 


. (535 

Changes of Pisition 

• 

. 635 

# Ligaments. 

Longitudinal 

Laleial, Coronary . 

**• 

. 645 

, 

. <546 

Round Ligament . 

. 

. 646 



CONTENTS. 


XXJJi 


Rimires. 

Longitudinal 030 

Fissure of Ductus Venosus . . . 036 

Portal Fissure 637 

Fissures for Call Bladder and Vena 
Cava 037 

Lobe*. 

Bight 037 

Left 038 

Quadratic, Spigellii, Caudal us . . <*>38 

Vessels and Nerves of Liver . . 038 

Structure of Liver .... 038 
Serous Coat, Fibrous Coat . . . 038 

Lobules ...... 038 

Hepatic Cells 0*39 

Biliary Ducts, Portal Vein . . .010 

Hepatic Artery, Hepatic Veins . . 040 

Gall Bladder. 

Structure 041 

Biliary Ducts . . . .011 

Hepatic Duct . 04 1 

Common Choledic and Cystic 

Ducts 0)11 

Structure of Biliary Ducts . .012 

Pancreas. 

Dissection . . ' . . .013 

Delations 043 

Duct 044 

Structure, Vessels, and Nerves . . 014 

SI’IjEEN. 

Delations Oil 

Size and Weight 015 

Structure of Serous and Fibrous Coats . 045 
Proper Substance .... 040 
Malpighian Corpuscles .... 047 
Sfljcnic Artery, distribution , . . 048 

Capillaries of Spleen .... 048 
Veins of Spleen ..... 048 
Lymphatics and Nerves . . . 048 

THORAX. 

Boundaries of 049 

Superior Opening, Base . . . 019 

Parts passing through Upper Opening . (i ll) 


Pericardium. 

Structure .... 

, Fibrous I Ayer, Sferoue Layer 

Heart. 

Position, Size 

Subdivision into Four Cavities 
Circulation of Blood in Adult 


Auriculo-ventricular, and Ventricular 
( Grooves " . 

Right Auricle. 

Openings . 

Valves .... 

Belies of Foetal Structure 
Musculi Poctirfati 


049 

050 


. 051 
. 051 
. 051 


. 65L 


. 653 
. 053 
. 053 
. 653 


Right Ventricle. 


Openings . • 054 

Tricuspid Valve . # . . . 054 

Semilunar 0.55 

Chordae Tendinea* ffnd Column® Camera (‘55 


Left Auricle. 

Sinus and Appendix 

Openings, Musculi Pcctinati • 

Left Ventricle. 

Openings , 

Mitral and Semilunar Valves 

Endocardium .... 

Structure of Heart. 

Fibrous Bings .... 
Muscular Structure 

of Auricles . 
of Ventricles •. 

Vessels and Nerves of Heart . • . * 

Peculiarities in Vascular System 
Fret us . . . . 

Foramen Ovale, Eustachian Valve 
Dii"tns Artejflo*ua 
Umbilical 5r Hypogastric Arteries 
Fret a! Circulation .... 
Changes in VasculaS* System at Birth 


of 


rJk 

050 


057 

657 

657 


658 

658 

658 
658 

659 

659 

659 

659 

661 

061 

002 * 


Organs of Voice 

The. Larynx. 

Cartilages of the J airynx . . . 603 

Thyroid Cartilage . . . 663 

Cricoid . . . • .664 

Arytenoid Cartilages, Cartilages of 
Santorini, and Wrisberg . 665 

Epiglottis . . . . 065 

Ligaments of the Larynx . . 665 

Ligaments connecting, the Thyroid Car- 
tilage with the OejPyoides . . 665 

Ligaments connecting tne Thvroid Car- # 
tilage with the Cricoid . * . 600 

Ligaments connecting the Arytenoid 
Cartilages to the Cricoid . . . 606 

Ligament&of the Epiglottis « . 666 

Superior Aperture of the Larynx , . 666 

Cavity of the Larynx • » • <567 


anti Respiration. 

Glottis 667 

False Vocal Cords . . . .•(>07 

True Vocal Cords . .668 

Ventricle of Larynx, Sacculns Larjmgis 668 
Muscles of Larynx , (4*8 

Crico-thyroid .... 668 

Crico-arytranoideus posticus . . 008 

lateralis . . 669 

Thyro-artranoideus . . 669 

Aryttenoideus .... 669 
Muscles of the Epiglottis . . 670 

Thyto-epiglottideus . . 670 

* Arytamo-epiglottideua, superior 670 

inferior 670 

Actions of Muscles of Larynx . 670 

Mucous Membrane of Larynx . . 670 

Glands, Vessels, and Nerves of I arynx 671 



XXIV 


CONTENTS. 


073 


075 

070 


Trachea . 

Relations • . . . . 072 

Bronchi . . # . • 072 4 

Structure of Trachea . . . .072 

Surgical Anatomy of Larvngo-tracheal 
Region 

The Pleura. 

Reflections 

Vessels and Nerves 

Mediastinum. 

Anterior Mediastinum .... (570 
Middle Mediastinum .... 070 
Posterior Mediastinum .... 070 

The. Lungs. 

Surfaces, Lobes 077 

Root of Lung ..... 080 
Weight, Colour, and Property of Sub- 
stance of Lung . . • . . • OHO 


Structure of Lung . 

Serous Coat, and Subserous Areolar 
Tissue 

Parenchyma and Lobules of Lung 
Bronchi, Arrangement of in Substance 
of Lung 

Structure of Smaller Bronchial Tubes . 
The Air-cells 
Pulmonary Artery 
Pulmonary Capillaries and Veins 
Bronchial Arteries and Veins 
Lymphatics and Nerves of Lung 

Thyroid Gland. 

Structure .... 

Vessels and Nerves 
Chemical Composition . 

Thymus Ghoul. 

Structure .... 

Vessels and Nerves 
Chemical Composition . 


Kidneys. 

Relations 

Dimensions, Weight- . 
Cortical Substance 
Medullary Substance . 
Minute Structure 
Malpighian Bodies 
Pelvis, Infundibula 
Renal Artery, Renal Veins 
Lymphatics and Nerves 

Ureters. 

Situation, Course. Relations 
Structure^ . 


The Urinary Organs. 


Suprarenal Capsules. 


j Structure . . . 

j Vessels and Nerves 

| Tiie Pelvis. 

Boundaries and Contents 

Bladder. 

Shape, Position, Relations 
Urachus 
Subdivisions 
1 iigamenta 
I Structure 

C>80 j Interior of Bladder 
0*9 ! Vessels and Nerves 


080 
<>80 
(>*(> 
<587 
0*7 
088 
088 
, 088 
080 


Male Urethra. 


Relations 


000 : Structure 


Male Generative Organs 


Prostat? Gland 
Structure 
Vessols and Nerves 
Prostatic Secretion 
Cowper’s Glands . 

• Pen i 

Root . • . • • 

Gians Ptnis . 

Body ... 
Corpora Cavernosa 
Corpus Spongiosum. 

The Bulb . 

Structure of Corpus Sp< 
Erectile Tissuo 
Arteries of the Penis 
Lymphatics of the Penis 
Nerves of tie Penis 


00 7 ; Other Coverings of the ToMis 


007 
or* j 
(ft *8 ! 
00 * ! 


008 
008 
008 
000 
009 
009 
700 
700 
, 700 
700b 
700 


The Testes and their Coc< rings. 


Scrotum 


701 


V<sscls and Nerves of the Coverings ol 
the Testis 

Spermatic Cord. 

Tts Composition . 

Relations of, in Inguinal Canal . , 

Arteries of the Cord . 

Veins of the Cord 

Lymphatics and Nerves of the Cord*. 

* Testes. m 

Form and Situation 
Size and Weight . 

Coverings 

"Tunica Vaginalis 
Tunica Albuginea 
M edi H*»ti n uni Testi# 

Tunica V asculoaa 
Structure of the Testis 
Lobules of the Testis 
Tubuli Seminiferi 


IMrsic 

mo 

080 

<580 

080 

081 

082 

082 

082 

(*>83 

083 


081 

084 

084 


085 

085 

085 


090 

090 


(591 


(591 

<i|)2 

092 

092 

(593 

094 

(5U* 


09(5 


701 

701 


7Q2 

702 

702 

702 

702 


702 

703 
703 
'703 
703 

703 
. 703 

704 
704 
704 



CONTENTS, 


XXV 


PAOK 

Arrangement in Lobuli . . . 704 

in Mediastinum Testis . 704 
in Epididymis . . 704 

Vnsculum Aborrans .... 704 
Viis Deferens, Course, Delations . . 705 

Structure 705 

Vesical in Scminales .... 705 

Form and Size . . . .705 


Female Organs 


Mons Veneris, Labia Majora . .708 

Laliia Minora, Clitoris, Meatus Urinaiius, 
Ilymen, (Hands of Bnrtlioline . . 700 

FimalelilaihliT. . . . .710 

Female Urethra . . . . .710 

Female Rectum 711 

Vagina . 

Delations 711 

Structure 711 

• Uterus. 

Situation, Form, Dimensions . . 712 

Fundus, Body and Cervix . . .712 

Ligaments 712 

Cavity of the Uterus . . . .712 

Structure 71-1 

Vessels and Nerves . . . . 71. ‘5 

lts*Form, Size, and Situation . . 714 

in the Foetus . . .714 


„ _ . PAOK 

Delations 705 

Structure 700 

Ejaculatory Ducts .... 70(1 
Tlio Semen . .• 70(> 

Descent of the Testes .... 700 
Gubernaculum Testis . . . 707 

CanalofNuck 707 


of Generation. 


at Puberty . . . .714 

during and after Menstruation 714 
during Pregnancy . . . 714 

after Parturition . . .714 

in Old Age . . . .714 

Appendages of the U terns. 

Fallopian Tulips 71 4 

Structure • . . . .714 

Ovaries 714 

Structure a . . . .715 

Graafian Vesicles . . . .715 

Discharge of the Ov dm . . .710 

Corpus Lute um .... £10 

Ligament of the Ovary . . .717 

Hound Ligaments . . . .717 

Vessels and Nerves of Appendages . 717 

M ammary ( f lands. 

Structure of Mamma .... 71*8 
Vessels and Nerves . . . .718 


Surgical Anatomy of Inguinal Hernia. 


Coverings of Inguinal Hernia. 

dissection 

Superficial Fascia 
Superficial Vessels and Nerves 
Deep Layer of Superficial Fascia . 
Aponeurosis of External Oblique . 
External Abdominal Ding . 

Pillars of the Ding 
Intorcolumnar Fibres . 

Fascia . 

Po opart's Ligament 
Oimbernat's Ligament . 

Triangular Ligament ’. 

Internal Oblique Muscle 

Orem aster 

Transversalis Muscle 
Spermatic Canal .... 
Fascia Transversalis . 

Internal Abdominal Ding 


. 710 
. 710 
. 710 
. 710 
. 720 
. 721 
. 721 
. 721 
. 721 
. 721 
. 722 
. 7-2 
. 722 
. 722 
. 720 
. 720 
. 724 
. 724 


Subsorous Areolar Tissue . . . 724 

Epigastric Artery . • . . . 725 

Peritoneum . . . •. ? 725 

Ingui n aVff ernia. 

Oblique Inguinal Hernia . . . 725 

Course and Coverings of Oblique Hernia 725 

Seat of Stricture 725 

Scrotal Hernia 720 

Bubonocele . # . 72<i 

Congenital .Hernia .... 720 
Infantile Hernia 720 

Direct. Inguinal Hernia. 

Course and Coverings of the Hernia . 720 

Scat of Stricture 727 

Incomplete Direct Hernia . . •. 727 A 

Comparative Frequency of Oblique and 
Direct Hernia . . . 1 . .727 

Diagnosis of Oblique and Direct Hernia 727 








Surgical Anatomy of Femoral Ilemia. 


Dissection 727 Fascia Lata 750 

Superficial Fascia . . . -727 Iliac Portiop . . . .750 

Cutaneous Vessels .... 727 # Pubic Portion .... 750 
Internal SaphenoussVein . •• . 728 Saphenous Opening .... 750 

Superficial Inguinal Glands . . . 728 Crural Arch 751 

Cutaneous Nerves .... 728 Gimbernat’a Ligament .... 752 

Deep Layer of Superficial Fast- i a, . . 720 Crural Sheath ..... 752 

Cribriform Fascia . • . .720 Deep Grurnl Arch •. . . . 752 



XXVI 


CONTENTS. 


PAOK 

Crural Canal ... . 782 

Femoral or Crural Ring . * . 738 

Position of Parts around the Ring/ . 733 
Septum Crurale . • . . # . 734 


I'AGK 

Descent of Femoral Hernia . . .784 

Coverings of Femoral Hernia . . 785 

Varieties of Femoral Hernia . . 785 

> Seat of Stricture .... 785 


Surgical Anatomy of Perinteum and Isehio-Itcctal Region. 


Ischia-Rectal Region . 

Dissection of 730 

Do un claries of 780 

Superficial Fascia 780 

External Sphincter . . . .787 

Internal Sphincter .... 737 

Ischio-Rectal Fossa .... 787 

Position of Parts contained in . . 788 

Verinmim. 

Boundaries, and Extent , . , 738 

Superficial Laver of Superficial Fascia . 738 
Deep Layer of Superficial rascia . . 738 

Course taken by the Urine in Picture 

of the Urethra 730 

Muscles of the Perinami# (Male) 

Accelerator TJrime . . . .780 

Erector Penis . . . . .740 

Transversus Permaoi . . . .740 

Muscles of the Perinoeum (Female) 

Sphincter Vagin® . . . .711 

Erector Clitoridis 741 i 


Transversus Perimei . . . .741 

Deep Perinatal Fascia . . . .741 

Anterior Layer .... 742 
Posterior Layer . . . .742 

Parts between the two Layers . .742 

Compressor Urethrae . 742 

Cowpcr’s Glands 742 

Public Vessels and Ner\ es . . .742 

Artery of the Bulb . . . .742 

Levator Ani 712 

Relations, Actions . . . 743 

Ooccygeus, Relations, Actions . . 743 

Position of Viscera at Outlet of Pelvis . 7 18 

Prostate Gland 743 

Parts concerned in the Operation of 

Lithotomy 744 

Parts divided in the Operation . -. 7 15 

Parts to he avoided in the Operation . 745 
Abnormal Course of Arteries in the 

PerinuMim 718 

Pehic. Fascia 718 

Obtmator Fascia .... 717 

Recto- vesica l Fascia . . .747 


Surgical Anatomy of the Triangles of the Neck . . 347 


” • 

• 

• ” 

Axilla . 

. 300 

99 

V «1 

Bend of Elbow 

. 373 

91 

11 

^ Scarpa’s Triangle 

. 408 

91 

19 

Popliteal Space 

. 412 


99 

Laryngo-Tracheal Region 

. 073 



LIST OF ILLU STEATION S 


The Illustrations, when copiod from any other work, have the author's namo 
affixed. When no such acknowledgment is mado, the drawing is to be 
considered original. 


F10. 

I. 

II. 

III. 

IV. 
V. 

. VI. 
VII. 
VIII. 
IX. 

. X. 
XI. 
XII. 

XIII. 

XIV. 
XV. 

XVI. 

XVII. 

XVIII. 

XIX. 

XX. 

XXI. 

xxn. 

XXIII. 

XXIV. 

XXV. 
XXVI. 

XXVII. 

XXVIII. 

XXIX. 

XXX. 

XXXI. 

XXXII. 

XXXIII. 

XXXIV. 

XXXV. 

XXXVI. 

XXXVII. 

XXXVIII. 

XXXIX. 

XL. 

XIJ. 

XLII, 

XLIII. 

XLIV, 


Introduction. 

Human Elood Globules 
White Corpuscles . 

Elood Crystals 
Chvlo from the Lacteals 
White Fibrous Tissuo 
Yellow Elastic Tissue 
Formative Cells of Yellow Elastic Tissue 
Formative Cells of Areolar Tissue . 

Adipose Tissue 
Human Cartilage Cells 
Costal Cartilage in Old Age 
Fibro-carlilage 
Yellow Cartilage . 

Transverse Section of Hone 
Longitudinal Section of Hone 
Section of Hone after lteinoval of Earthy Portion 
Ossification of Foetal Cartilage 
Transverse Section of Muscle 
Human Muscular Fibres 
Elementary Structure of Voluntary Muscle 
Non -striated Muscular Fibres 
Muscular Fibre Cells 
Nerve Vesicles from Gasserian Ganglion 
Nerve Vesicles from Erain . 

Human Nerve Tubes t 
Nerve Tubes of Eel 
Transvorse Section of Spinal Cord . 

Transverse Section of Spinal Cord . 

Longitudinal Section of Spinal Cord 
Tactile Corpuscles of Wagner 
Pacinian Corpuscle 


Termination of Nerves of Voluntary Muscle , i Motorial End plates ' Kuhne 
Terminations of Nerves of Voluntary Muscle 
Section of Small Artery and Vein 
papillary Vessels !• 

Section of Small Artery and Vein . 

Section of Thoracic Duct , 

Sectional View of the Skin and its Appendages 
Pavemont Epithelium 
Columnar Epithelium . * 

SpherdPdnl EpitheliiAi . , • 

Ciliated Epithelium . . • 

Ovum of Sow .... 

Human Ovum . . • • 


KFIOM 

Kolliker 
Harhy 
do. 
do, 
do, 
do, 

Kolliker 
do. 

Harley 
Kolliker 
Harley 
do, 
do, 

Kolliker 
do. 

Harley 
Jloliet 
Kolliker 
• do. 

Todd and Jfowman 
* Harley 
Kolliker 
Todd and Bowman 
Harley 
Kolliker 
Todd and Bowman 
L. Clarke 
do. 
do. 

Kolliker 
Todd and Boivman 


Beale 
Kolliker 
do. 
do. 
do. 
do. 
Harley 
Kolliker 
Harhy 
Kid fiker 
M. Barn / 
Kolliker 


PAOl! 

xxxv iii 
xxxix 
xl 
xli 
xliii 
xliv 
xliv 
xliv 
xlv 
xlvi 
xlvii 
xlviii 
xlix 
lii 
lii 
liv 
hi 
lx 
lxi 
hi 
lx iii 
Ixiii 
lxv 
lxv 
lxvi 
9 lxvi 
lxxi 
lxxii 
lxxii 
Ixxviii 
Ixxviii 
Ixxx 
Ixxxi 
lxxxii 
lxxxv 
lxxxv 
lxxxviii 
xc 
xcvii 
xcviii 
xcviii' 
xcviii 
cii 
cii 



xxvm 


LIST OF ILLUSTRATIONS. 


fto. 

XLV. Diagram of tlio Division of the Yelk 

VltOM 

, Kottiker 

P.USR 

ciii 

XLVI. Diagram of the Division of tho Blastodermic Membrane 

Backoff 

. civ 

XL VII. Diagrams of the Development of thf Three Layers of tho 
Blastodermic Membrane — Transverse Sections 

1 Brawn's and 
f Bouchard 

| cv 

XLVIII. Similar Diagrams — Antero-postcrior Sections 

do. 

evii 

XLIX. Diagram of tho Membranes of the Ovum 

. 71 ? u/ncr 

cix 

L. Human Ovum, 12 to 13 days 

. A. Thomson 

cx 

LI. Human Ovum, 15 days .... 

do. 

cx 

Till, Embryo from the preceding Ovum . 

do. 

CX 

LII1. Human Ovum in the Fourth Week 

do. 

cxi 

LIV, Face of an Embryo of 25 to 28 days 

. CWe 

cxiii 

LV. Longitudinal Section of Head of Embryo at Four Weeks 

. Kiillikcr 

CSV 

LVI. Section of the Medulla of Embryo at Six Weeks . 

. do. 

cxvi 

LVII. Diagram of Development of Lens 

. Remark 

cxvii 

LVI 1 1. Heart of Embryo, Fifth Week 

. Baer 

(XX 

LIX. Diagram of Formation of the Aortic Arches and Large Arteries KoUiker . 

exxi 

LX. Diagram of Formation of the Main Systemic Veins 

do. 

oxxiii 

hX I. Development of External Genital Organs . 

. Bckvr 

cxx\ iii 

Osteology. 

• 

1. A Cervical Vertebra ..... 


3 

2. Atlas ....... 


4 

3. Axis ....... 


5 

4. Seventh Cervical Vertebra ..... 


6 

5. A Dorsal Vertebra ...... 


7 

(3. Peculiar Dorsal Vertebra ..... 


. • H 

7. A Lumbar Vertebra ..... 


. # 9 

8 to 13. Development of a Vertebra .... 

(Rutin 

. 10 

14. Sacrum, anterior surface ..... 


. 42 

15. Vertical Section of the Sacrum .... 


. 13 

16. Sacrum, posterior surface ..... 


. 14 

17 to 10. Development of Sacrum .... 

. Qtuiin 

. 15 

20. Coccyx, anterior and posterior surfaces 


• 10 

21. Lateral Vtew of Spine ..... 


. 18 

22. Occipital Bone, outer surface .... 


. 20 

23. Occipital Bone, inner surface .... 


. 22 

24. Occipital Bone, developing *t of 

(Rutin 

. 23 

25. Parietal Bone, external snrfaoc .... 


. 21 

26. Parietal Bone, internal surface .... 


. 25 

*27. Frontal Bone, outer surfaco . . . 


. 20 

28. Frontal Bone, inner surface .... 


. 27 

29. Frontal Bom? at Birth ...... 


. 2i> 

30. Temporal Bone, outer surface .... 


. 20 

31. Temporal Bone, inner surface 


. 31. 

32. Temporal Bone, petrous portion .... 


. 32 

33. Temporal Bone^dcvelopment of 

. (Rutin 

. 34 

34. Sphoifoid Bone, superior^surfaco .... 


. 35 

35. Sphenoid Bone, anterior surface .... 


•. •o;; 

36. Splienoid Bone, posterior surface . . • • 

• • 

. 08 

37. Plan of the Development of .Sphenoid 


. 38 

38; Ethmoid Bone, outer surface .... 

39. Perpendicular Plato of Ethmoid, enlarged . 

9 

. 39 


. 40 

40. Ethmoid Bone, inner surface of right lateral mass, enlarged 

41. Skull at Birth, showing the anterior ancj^ posterior FontanelTes 

, t 

. 41 


. 42 

42. Lateral Fontanolles . . . . • 


. 42 

43. Nasal Bone, outer surface ..... 


. 43 

44. Nasal Bone, inner surface . ... 


. 43 

45. Snpqrior Maxillary Bone* outei surface 


. 45 

46. Superior Maxillary Bone, inner surface . . , 

• 

• 46 



LIST OF ILLUSTRATIONS. 

via. ^ 

47. Development of Superior Maxillary Bone . 


Quoin 


xxix 

FAGR 

48 

48. Lachrymal Bone, outor surface . t . 





49 

49. Malar Bone, outer surfaco . 


• 



50 

50. Malar Bone, inner surface . 





50 

51. Palate Brno, interior view, enlarged 





51 

52. Palate Bone, posterior view, enlarged 





52 

5:1. Infe^or Turbinated Bone, inner surface 





54 

5 1. Inferior Turbinated Bone, outer surface 





54 

55. Vomer ..... 





54 

50. Lower Jaw, outer surface . 





55 

57. Lower Jaw, inner surface . 





50 

58. Side-view of the Lower Jaw, at Birth 





58 

59. Side-view of the Lower Jaw, at Puberty . 





58 

(JO. Side-view of the Lower Jaw, in the Adult 





58 

1)1. Side-view of the Lower Jaw, in Old Age . 





58 

02. Base of Skull, iriuer surface 





02 

04. Base of Skull, outer surface 

. # 




(15 

04. Side-view of the Skull 

V • 




08 

05. Anterior region of Skull 

• . • 




70 

00. Nasal Fossa*, outer wall 





72 

Of. &asal Fossa', inner wall or septum . 

• 




7.4 

08. Hyoid Bone, anterior surfaco 





74 

00. Sternum and Costal Cartilages, anterior surface 





76 

70. Sternum, posterior surfaco . 





76 

7i to 74. Development of Sternum 



Quain 


78 

75. ^ A Rib 





79 

70. Vertebral Extremity of a Rib 





80 

77 to 81. Peculiar llibs 





82 

Left Clavicle, anterior surface 





85 

8.4. Left Clavicle, inferior surface 





85 

84. Left Scapula, anterior surface, or venter 





87 

85. Left Scapula, posterior surfaco, or dorsum . 





88 

80. Plan of the Development of the Scapula 



• 


91 

87. Left Ilumorus, anterior surface . 



• . » 


94 

88. Left Humerus, posterior surface 





95 

89. Plan of tho Development of the Humerus . 





90 

90. Bones of tho Left Foroarm, anterior surface 

% • 




97 

91. Bonos of the Left Forearm, posterior surface 

• • 




100 

92. Plan of the Development of the Ulna 





101 

9.4. Plan of tho Development of tho Radius 

• 


» 


106 

94. Bones of the Left Hand, dorsal surfaco 





105 

95. Bonos of tho Left Hand, palmar surface 





107 

90. Plan of the Development of the Hand 





111 

97. Os Innomiuatum, external surface . 





113 

98. Os Innominatuui, internal surface . 





114 

99. Plan of the Development of the Os Innomiuatum 





118 

100. Male Pelvis (adult). 


• 

. i 


119 

104. likinale Pelvis (adult) 





119 

102. Vertical Section of the Pelvis, with lines indicating the Axes of the 

Pelvis 


120 

104. Right Femur, anterior surface 

. • 




122 

101. Right Femur, posterior surface . * 

. 




124 

105. Diagram showing the Structure of the Nock of tho Femur 


Ward 


120 

100. Plan of the Development of the Femur 

, . 




126 

107. Right Patella, anteiW surface 

• 




127 

108. Right Patella posterior surface . i . 

. 




127 

109. Tibia and Fibula, anterior surface . 

. 




128 

110. Tibia and Fibula, posterior surface . 

. . 




1.40 

111. Plan of the Development of tho Tibia 

• • 

i 



1.41 

112. Plan of the Development of the libula , 

• . • 

• 

• 

* 

144 



XXX 


LIST OF ILLUSTRATIONS. 


FKJ. l'AOB 

113. Bones of the Right Foot, dorsal surface ...... 134 

114. Bones of the Right Foot, plantar surface^ . . . . . .137 

115. Plan of the Development of the Foot ...... 142 


Articulations. 

110. Vertical Section of Two Vcrtehriu and their ligaments, front view . .150 

117. Occipito-atloid and Atlo-axoid Ligament, front view .... 153 
1 IS. Occipito-atloid and Atlo-axoid Ligaments, posterior view . . . . 154 

119. Articulation between Odontoid Process and Atlas. . . Arnold . 154 

120. Occipito-axoid and Atlo-axoid Ligaments . . . . . .155 

121. Temporo-maxillary Articulation, external view . . . . .157 

122. Temporo-maxillary Articulation, internal view . . . . .158 

123. Temporo-maxillary Articulation, vertical see lion ..... 158 

124. Gusto-vertebral and Costo-trausverso Articulations, anterior view . .100 

125. Costo-lrans verso Articulations ..... Arnold. 10 L 

120 Oosto-sternal, Costo-xiphoid, and Intercostal Articulations, anterior view . 102 

127. Articulations of Pelvis and Hip, nuterior view . . . . .101 

128. Articulations of Pelvis and Ilip, posterior view ..... 10(5 

129. Vertical Section of the Symphisis Pubis . . . . . .108 

130. Stemo-clavicular Articulation . . . . . . % 109 

131. Shoulder- Joint, Scapuio-clavicular Articulations, and proper Ligaments of Scapula 171 

132. Left Elbow-Joint, showing anterior and internal Ligaments . . .175 

133. Left Elbow- Joint, showing posterior and external Ligaments . . .170 

134. Ligaments of Wrist and Hand, anterior view . . . Arnold. 179 

135. Ligaments of Wrist and Hand, posterior \iew , . , do. . 179 

130. Vertical Section of Wrist, showing the Synovial Membranes . . . .184 

137. Articulations of the Phalanges . . . . . . .185 

138. Left Ilip- Joint, laid open . . . . . , .180 

139. Right Knee-Joint, anterior view , . . . . , .189 

140. Right Knee-Joint, posterior view . . . . . , .189 

141. Right Knee-Joint, showing internal Ligaments ..... 190 

142. Head of Tibia, with semilunar Cartilages, seen from above . , . 101 

143. Ankle- Joint* Tarsal and Tarso -metatarsal Articulations, internal view . , 195 

144. Ankffe-Joiut, Tarsal and Tarso-metatarsal Articulations, external view . . 19G 

145. Ligaments of Plantar Surface of the Foot ...... 198 

140. Synovial Membranes of the Tarsus and Metatarsus . . Arnold . 199 


"Muscles and Fasciaj. 


147. Plan of Dissection of the Head, Faco, and Neck • 

148. Muscles of the Head, Vaco, and Neck 

149. Muscles of the Right Orbit. 


150. lhe relative position and attachment of the Muscles of the Left T< 

1 51. The Temporal Muscle . 


152. The Pterygoid Muscles 


153. Muscles ot the Neck, and Boundaries of the Tiianglos 

154. Muscles of the Neck, anterior view , 

155. Muscfes of the Tongue, left side . 

150. Muscles of the Pharynx, external view , 

157. Muscles of the Soft Palate . . . ] 

158. The Prevertebral Muscles . 

159. Plan of Dissection of the Muscles of tfie Back 

100. Muscles of the Back-first, second, and part of the third layers 

101. Muscles of the Back— jleep layers ... 

102. Plan of Dissection of Abdomen * ’* 


163. The External Oblique Muscle . # 

164. The Internal Obliquo Aiusclo . * 

106. The Tiansversalis, Rectus, and Pyramidalis 
166. Transvorso Section of Abdomen in Lumbar 

107. The Diaphragm, under surface * , 


Region 






. 205 
. 206 
. 210 
. 210 
. 216 
. 217 
. 221 
Quoin . 223 
. 226 
228 

. • . 230 

Quoin . 233 
. 235 
Quain . 237 
. . 241 

. 247 
* a 248 
. 249 
. 250 
Quain . 251 
. / 250 



LIST OF ILLUSTRATIONS. 


xxxi* 


Dissection of Upper Extremity ..... 
Muscles of the Chest and Front of the Ar^i, superficial view 
Muscles of the Chest and Front of the Arm, with the boundaries ofllio 
Muscles on the Dorsum of the Scapula and the Triceps . 

Front of the Loft Fore-arm, superficial muscles . 

Front of the Left Fore-arm, deep muscles . 

Posterior Surface of Fore-arm, superficial muscles . 

Posterior surface of Foro-arm, deep muscles 

Transverse Section through the Wrist, showing the Annular Ligament 
Canals for the passage of the Tendons .... 

Muscles of the Left Hand, palmar surface .... 

1 )orsal Interossei of Left Hand ..... 

Palmar Interossei of Left Hand ..... 

Fracture of the Middle of the Clavicle .... 

Fracture of the Surgical Neck of the Humerus 

Fracture of the Humerus ubo\e the Coudylos 

Fracture of the Olecranon ....... 

Fracture of Shaft of the Radius ..... 

Fracture of the lower end of the Radius . . • . # • 

Plan of Dissection of Lower Extremity, front view 

Afusclos of the Iliac and Anterior Femoral Regions . # . 

Muscles of the Internal Femoral Region .... 

Plan ol‘ Dissection of Lower Extremity, posterior view 
Muscles of the Hip and Thigh ..... 

M uscles of the Front of the Leg ..... 

Muscles of the Hack of the Leg, superficial layer . 

•Muscles of the Rack of the Leg, deep layer 
, Muscles of the Sole of the Knot, first layer 
Muscles of the Sole of the Foot, second layer 
Muscles of the Sole of the Foot, third layer 

Dorsal Interossei ....... 

, The Plantar Interossei ...... 

, Fracture of the Neck of the Femur within the Capsular Ligament , 

, Fracture of the Femur below the Trochanters 
. Fracture of the Femur above the Condyles 

. Fracture of the Patella ...... 

. Oblique Fracture of the Shaft of the Tibia . % . 

. Fracture of the Fibula, with displacement of the Tibyi (fott’s fracture) 




paok 

200 



201 

Axilla 

• 

203 



200 


• 

272 


• 

275 



277 



280 

s and tho 

281 

. 


283 

, 


285 

, 


280 

Ilind 


287 

do. 


287 

do. 


288 

do. 


288 

do. 


280 

do. 


290 



293 



294 

Quain 


298 



301 



302 



307 



300 



311 



317 



318 



310 



320 



320 

Hind 


321 

• do. » 


321 

do. 


322 

do. 


322 

do. 


322 

i do. 


323 


Arteries. 


205. The Arch of the Aorta and its branches ...... 320 

20(>. Plan of the branches of the Arcli of the Aorta ..... 32G 

‘,07. Surgical Anatomy of the Arteries of the Neck ..... 033 

208. Plan of the branches of the External Carotid . . . . . # 333 

200. The Arteries of the* Face and Scalp ...... 330 

210. The Internal Maxillary Artery, and its branches . . . J . I . *‘-44 

2 11* Flan of the branches of the Internal Maxillary Artery .... 344 

212. The Internal Carotid and Vertebral Arteries ..... 351 

213. The Ophthalmic Artery and its branches ...... 353 

214. The Arteries of the base of the Brain . $. . . . 355 

215. Plan of the branches of the Right Subclavian Artery .... 301 
210. The Scapular and Circumflex Arteries ...... 304 

217. The Axillary Artery aift its branches . . . * • - 307 

218. The Surgical Anatomy of th* Brachial Arfl&ry ..... 371 

219. The Surgical Anatomy of the Itadial and Ulnar Arteries .... 377 

220. Ulnar and Radial Arteries, deep view . . . . .378 

221. Arteries of tho Back of the Fore-arm and Hand . . . . . .381 

222. The Abdominal Aorta and its branches . . • • • . 385 



XXXll 


LIST 0 F ILLUSTRATIONS. 


pAur 


223. The Coeliac Axis and its branches, the Liver having been raised, and the Lesser 

Omentum removed 

224. The Coeliac'Axis and its branches, t?ie* Stomach having been rafted, and the 

Transverse Meso-eolon removed 

225. The Superior Mesenteric Artery and its branches . 

22(5. Tho Inferior Mesenteric Artery and its branches . 

227. Arteries of the Pelvis ........ 

228. Variations in Origin and Course of Obturator Artery . 

229. The Internal Pudic Artery and its branches ..... 

230. The Arteries of the Gluteal and Posterior Femoral Regions 

231. Surgical Anutomy of the Femoral Artery ...... 

232. The Popliteal, Posterior Tibia], and Peroneal Arteries . 

233. Surgiciil Anatomy of the Anterior Tibial and Dorsalis Pedis Arteries 

234. The Plantar Arteries, superficial view ...... 

235. Tho Plantar Arteries, deep view ....... 


388 

389 

391 

392 
397 

400 

401 
403 
407 
410 
410 



Veins. 


, Veins of the Head and Nepk ...... 

Veins of tho Piploe, as displayed by tho removal of the outer 1 Jjrcschcl 
table of the Skull ..... J • 

Vertical Section of the Skull, showing the Sinuses of the Dura Mater 
The Sinuses at the Rase of the Skull . . . 

The Superficial Veins of the Upper Extremity . 

Tho Venaa Cavaa and Azygos Veins, with tlieir Formative Branches 
Transverse Section of a Dorsal Vertebra, showing the Spinal Veins liresrhet 
Vertical Section of two Dorsal Vertebra*, showing the Spinal Veins do. 

Tho Internal, or Long Saphenous Vein and its Branches . 

The External, or Short Saphenous Vein ..... 

The Portal Vein and its Branches ..... Quttin 


Lymphatics. 

2-t7. Tljg Thoracic and Right Lymphatic Ducts 

248. The Superficial Lymphatics and Glands of the Head, Face, and 1 

Neck 5 J 

249. The Deep Lymphatics and Glands of the Neck and Thorax 
2 . r > 0 . The Superficial Lymphrjfcs and Glands of the Upper Extremity 

261. The Superficial Lymphatics* and Glands of the Lower Extremity 
^252. The Deep Lymphatic Vessels and Glands of the Abdomen and | 

' Pelvis J 

Nervous System. 

253. The Spinal Cord and its Membranes . . . . . 403 

254., Transverse Section of the Spinal Cord and its Membranes . Arnold . 403 

255. Spinal Cord, side view. Plan of the Fissures and Columns . Qua in . 405 

250. Transverse Sections of the Cord ..... Arnold . 400 

257. Medulla Oblongata and Pons Varolii, anterior surfaco . . . • . *471 

258. Posterior Surfaco of Medulla Oblongata , . . , . 472 

259. Transverse Section of Medulla Oblongata .... Arnold . 472 

200. The Columns of the Medulla Oblongata, and their Connection 1 Altered from 

with tho Cerebrum and Cerebellum . . . J Arnold. 

201 . Upper Surface of the Brain, the Pia Mater having been removed . • , 470 

262. Base of tho Brain .* . . • , , , 47 a 

263. Section of the Brain, mado on a level with the tJorpos Callosum •• « , 481 

204. The Lateral Ventricles of the Brain ...... 482 

265. The Fornix, Velum Interposition, and middle or descending Cornu of tho 

Lateral Ventricle ........ 484 

260. The Third and Fourth Ventricles 487 


. 450 

At maty ni . 452 

do. . 453 

do. . 454 

do. . 450 

do. . 458 



LIST OF ILLUSTRATIONS. 


XXXUl 


207. Upper Surface of the Cerebellum ..... 

208. Under Surface of tho Cerebellum . ^ 

200. Vertical Section ol the Cerebellum 

Cranial Nerves. 

270. Tho Optic Nerves and Optic Tracts . 

271. Course of tho Fibres in the Optic Com ini? sure 

272. Nerves of the Orbit, seen from above . 

278. Nerves of tho Orbit and Ophthalmic Ganglion, side view . 

274. The Course and Connections of tho Facial Nerve in the Tem- ^ 

poral Bone ..... J 

275. The Nerves of the Scalp, Face, and Side of the Neck 
,270. Hypo-glossal Nerve, Cervical Plexus, and their Branches 

277. Distribution of the Second and Third. Divisions of the Fifth I 

Nerve and Submaxillary Ganglion J 

278. The Spheno-Palatino Ganglion and its Branches . 

270. The Otic Ganglion and its Branches . . . *. 

280. Origin of the Eighth Pair, their Ganglia and Communications % . 

281. Course and Distribution of the Eighth Pair of Nerves 

9 * 

Spinal Nerves. 

282. Plan of the Brachial Plexus* .... 

288. Cutaneous Nerves of Bight Upper Extremity, anterior view 
281. Cutaneous Nerves of Bight Upper Extremity, posterior view 
285. JsHn’ves of the Left Upper Extremity, front view . 

280. The Suprascapular, Cireumllex, and Musculo-spiral Nerves 

287. The Lumbar Plexus and its Branches . . . Alt 

288. % Cutaneous Nerves of the Power Extremity, front view 
280. Nerves of the Lower Extremity, front view 

200. Cutaneous Nerves of Lower Extremity, posterior view 

201. Nerves of tho Lower Extremity, posterior view . 

202* The Plamar Nerves ..... 

208. The Sympathetic Nerve ..... 

204, Ganglia and Nerves of Gravid Uterus 

Organs of Sense. , ' S * I> 

200. Upper Surface of the Tongue ... . . ^ 

200. The three kinds of Papillae of the Tongue, magnified 
207, 208. Cartilages of the Nose .... 

200. Bones and Cartilages of Septum of Nose, right side 

800. Nerves of Septum of Nose, right side ~ . 

801. A Vertical Section of the Eyeball, enlarged 

802. The Choroid and Iris, enlarged . . . . A\ 

808. The Veins of the Choroid, enlarged . 

804. The Arteries of tho Choroid and Iris, tho Sclerotic has been 1 
• mostly removed, enlarged . . . . J 

305. The Arteya Centralis Uetnvp, Yellow Spot, etc., the anleri 
Eyeball being removed, enlarged . 

300. The Crystalline Lens, hardened and divided, enlarged 

307. The Meibomian Glands, etc., seen from the inner surface of die 1 

Eyelids * « • • • • • J 

308. The Lachrymal Apparatus, right side . % 

309. The Pinna, or Afoicle, outer sth’face 

310. The Muscles of the Pinna ..... 

311. A Front View of the Organ of Healing, right side 

312. View of Inner Wall of Tympanum, enlarged 

313. The Small Bones of the Ear, soon from the outside, enlarged 

b 



TAGS 

. 

400 

• • 

401 

Amohl 

492 




400 

Bowman . 

407 

After Arnold 

498 

do. 

J00 

After Bidder 

500 

# m 

502 

• 

504 

After Arnold 

500 


511 

After Arnold 

5U 

tiendz . 

515 

• 

510 


528 

, . 

530 

• 

531 

r.tjo 


!)■)•) 

535 

>d from Quoin 

510 

, 

5-12 

. . 

542 

. 

518 

*■ 

548 

. > N 

550 

. 

554 

After It. Lae 

502 


504 

Bowman . 

•5G4T’ 

Arnold 

507 

do. 

508 

do. 

570 

. 

571 

red from Zinn 

573 

Arnold ^ 574 

do. 

575 

c half of the 

577 

Arnold . 

580 

do. 

582 

583 

. 

585 

Arnold . 

580 

Scarpa . 

587 

9 

580 

Arnold . 

501 



XXXIV 


LIST OF ILLUSTRATIONS. 


Swmmerring 
Arnold . 

C. Stewart . 


314. The Osseous Labyrinth, laid open, enlarged 

315. The Cochlea Jaid open, enlarged . • « 

310. I longitudinal Section of the Cochlea, showing the relations 1 
of the Scalar, etc. ..... J 

317. Floor of the Scala Media, showing the Organ of Corti, etc. 

318. The Membranous Labyrinth . 

319. Sectional View of the Kose, Mouth, Pharynx, etc. . . 


Organs of Digestion and their Appendages. 

[). Tho Permanent Teeth, external view . . . . 

1. The Temporary, or Milk Teeth, external view ..... 

J. Vertical Section of a Molar Tooth ....... 

3. Vertical Section of a Bicuspid Tooth, magnified . . . After lietsius 

i to 329. Development of Teeth ..... Ooodsir . 

3. The Salivary Glands ........ 

L The Regions of tie Abdomen and their contents (edge of Costal Cartilages in 

dotted outline) ......... 

2. The Reflections oflhe Peritoneum, as seen in a Vertical Section \ Altered from 

of the Abdomen ..... J Qua hi r . 

>. The Mucous Membrane of the Stomach and Duodenum, with the Bile Duets 
[. The Muscular Coat of the Stomach . .... 

i. Minute Anatomy of Mucous Membrane of Stomach • . lh\ Sprott Boyd 

i. Relations of the Duodenum ....... 

. Two Villi, magnified ........ 

. Patch of Peyer’s Glands, from the lower part of tho Ileum . . f , 

. A portion of the above, magnified .... Boehm . 

L The Caecum and Colon laid open, to show tho Ileo-cmcal Valve . 

. Diagram of the relations of the Large Intestine and Kidneys, from behind 
. The relations of«the Viscera and Largo Vessels of the Abdomen, from behind 
l. Minute Structure of Large Intestine . . . . C. Stewart 


Minute Structure of Large Intestine . . . . C. Stewart 

The Liver, upper surface ........ 

The Livef, under surface . ..... 41 

Longitudinal Section of an Hepatic Vein .... Kiev nan . 

Longitudinal Section of a small Portal Vein and Canal . . do, 

A transverse Section of a small Portal Canal and its vessels . do. 

The parts in the Gastijflrtiepatic Omentum ..... 

The Pancreas and its Relations ....... 

Transverse Section of tho Spleen, showing the Trabecular Tissue, and the 
* Splenic Vein and its branches ...... 

The Malpighian Corpuscles, and their relation with the Splenic Artery and its 
branches ......... 

One of tho Splenic Corpuscles, showing its Relations with the Blood-vessels 
Transverse Section of the Human Spleen, showing the distribution of the 
Splenic Artery and its branches ...... 


Organs of Circulation. 

31)5. Front View of the Thorax, showing the relation of* tho. Thoracic Viscera to tho 
walls of the (’best ........ 

3o0. The Right Auricle and Ventricle laid open, the anterior walls of both being 
removed 

367. The Left Auricle* and Ventricle laid open, the ant^ior walls of both being 
removed . . . • . 

3G8. Plan of the Foetal Circulation , . * . * 



LIST OF ILLUSTRATIONS. 


xxxv 


Organs of Voiceband Bespiration. 

Side View of the Thyroid and Cricoid Cartilages . 

The Cartilages of the Larynx, posterior view . 

The Larynx and adjacent parts, seen from above .... 
Vertical Section of the Larynx and upper part of the Trachea 
Muscles of Larynx, side view, right Ala of Thyroid Cartilage removed *. 
Interior of the Larynx, seen from above, enlarged . , Will is 

Front View of Cartilages of Larynx : the Trachea and Bronchi ... 
Transverse Section of the Trachea, just above its Bifurcation, with a bird’s-eye 

view of the interior 

Surgical Anatomy of the Laryngo-tracheal Region .... 

A Transverse Section of the Thorax, showing the relative position of the Viscera,* 
and the reflections of the Pleura) . 

The Posterior Mediastinum, anterior view ..... 

The Posterior Mediastinum and Root of the Neck, posterior view . 

Front View of the Heart and Lungs . . , * , 

The Roots of the Lungs and Posterior Pulmonary Plexus, see#i from behind • 


• • 

The Urinary and Generative Organs. 

Vertical Section of the Kidney ....... 

A Plan to show the minute structure of the Kidney . . Bowman . 

Vertical Section of Bladder, Penis, and Urethra . 

The Bladder and Urethra laid open, seen from above . . 

► f rhe Testis, in situ, the Tunica Vaginalis having been laid open . 

Plan of a Vertical Section of the Testicle, to show the arrangement of the Ducts 

Base of the Bladder, with the Vasa Deferentia and Vesicuho 1 , r „ 

. , 7 Y Hauer , 

Semmales . . . . . . J # 

The Vulva, External Female Organs of Generation . . . , 

Section of Female Pelvis, showing position of Viscera . 

The Uterus and its Appendages, anterior view . . . Wilson 

Section of tlie Ovary of a Virgin . . . . . ? • , 

Section of the Graafian Vesicle ..... After Von Ba 

inguinal Hernia, Superficial Dissection ...... 


. 708 
. 710 
Wilson . 715 
? • . 715 

After Von Baer 715 
. 720 


Inguinal Hernia, showing the Internal Oblique, Cremaster, and Spermatic Canal 
inguinal Hernia, showing the Transversalis Muscle, the Transversalis Fascia, 
and the Internal Abdominal Ring w . 

Femoral Hernia, Superficial Dissection . . . 9 . » 

Femoral Hernia, showing Fascia Lata and Saphenous Opening 
Femoral i lernia, Iliac portion of Fascia Lata removed, and Sheath of Femoral 
Vessels and Femoral Canal exposed. ...... 

Hernia ; the Relations of the Femoral and Internal Abdominal Rings, seen from 
within the Abdomen, right side 

Plan of Dissection of Perinaeum and Ischio-rectal Region . . - 

The Perimeum ; the Integument and Superficial Layer of Superficial Fascia * * 
» # roflccted ......... 

The Superficial Muscles and,Vesscls of the Perinoeum .... 

Deep Peftnseal Fascia j on the J^eft Side the Anterior Layer has been removed . 
A View (A the Position of the Viscera at the Outlet of the Pelvis 
A Transverse Section of the Pelvis, showing the Pelvic Fascia v . After Wilson 
Side View of the Pelvic Viscera of the Male Subject, showing the Pelvic and 
Perinaeal Fascia # . • • 

The Pelvic Fascia . . • • • • • • 




INTRODUCTION 


GENERAL ANATOMY. 

T HE fluids of tlie body, which are intended for its nutrition, are the 
lymph, the chyle, and the blood. There are other fluids also which 
partially subserve the same purpose, as the saliva, Ijjie gastric juice, fliq 
bile, the intestinal secretion ; and others which are purely excrementitious, 
as the urine. All these fluids form a part of the bfllk of the body under 
ordinary circumstauces. But there is no need to describe the rest in this 
place, since they arc the secretions of special organs, and ^re described, 
as far as is judged necessary for the purposes of this work, in subsequent 
pages. We shall here speak first of the blood, and next of the lymph 
and chyle. 

THE BLOOD. 

* The blood is a fluid holding a large number of minute cells or corpuscles 
in suspension. Its general physical characters are so well known that we 
need merely say that it is of a dark red or purple colour in the veins, and 
Of a bright red or scarlet in the arterief^; that it is viscid, drying Rapidly, 
and with a clammy feeling ; salt to the taste, slightly alkaline, and with 
a specific gravity of about 1055. 

General Composition of the Blood . — On standing, blood, under ordinary 
circumstances, soon separates into two parts— “a fluid called the 6 serum? 
and a clot or 6 coagulum The latter is not merely the cells or blQqjk 
corpuscles sppken of above as held in suspension, and which have subsided 
out of the fluid, but consists besides of fibrin which has been held in 
solution in the fluid blood, and which in its solidification has enclosed 
and implicated the bloodrcorpuscles as they subside. 

The blood is thus seen to consist naturally of two parts, the plasmti , or 
liquor sanguinis , a fluid rich in fibrin, and the blood^ells, ov blood- 
cospuijcles ; and when drawn from the body, of two parts composed dif- 
ferently to # tlie above, — via* the clot, which comprises the blood-corpuscles 
and the fibrin of the plasma; and the serum, which consists of the 
remainder of the plasmas 

The blood-torpuscles , blood-discs, or blood-globules, as they are more com- 
monly called, are of twt> kinds, the red and the whifie. The red globules 
are far the morS numerous, f and are those which are always intended when 
the expression blood-discs or blood-globule’s is used without any other 
^qualification. They are said to be in mau about three or four hundred 
times as numerous as the white (Harley) ; hr others only fifty times as 
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Fig. 1 . — Human blood-glo- 
bules ; a, seen from the 
surface ; b, from the 
side ; c, united in rou- 
leaux 5 (l y rendered sphe- 
rical by water j de- 
colourised by the same ; 

Blood-globules shrunk 
by evaporation. 



Their shape 


numerous (Todd and Bowman).* They differ very much in size and shape 
in different animals. In man their size varies considerably, even in the 
same drop of blood, between the limits of and of an inch in 
diameter, the average being about 3^ ^ (Todd and 
Bowman). They are circular discs, bi-concave in 
profile, having a slight central depression, with a 
raised border (as seen in Fig. I. b). Their colour 
appears of a faint yellow when they are seen 
singly, but it is to their aggregation that the 
blood owes its red hue. Human blood-discs pre- 
sent no trace of a nucleus. When the blood is 
circulating, under the microscope, in one of the 
lower animals, the blood-globules are seen to be 
separate from each other, and are also separated 
from the wall of the vessel by an interval or 
* lumen. 5 Doubtless the sdfrne is the case in the 
human body; but when drawn and examined 
on a slide without reagents, the blood-globules 
often collect, into heaps like rouleaux of coin (Fig. I. c). 
is very soon influenced by the medium in which they are placed, and 
by the specific gravity of that medium. In water they swell up, lose 
their colour, and cease to be visible, leaving the white corpuscles in the 
field. Solutions of salt or sugar, denser than the serum, give them, a 
stellate appearance ; and the usual shape may be restored by diluting 
the solution to the proper point. A solution of the proper strength merely 
separates the blood-globules mechanically, without changing their shape. 

There can be no doubt that the difference in colour between arterial 
and venous bipod must be due to gpme minute difference in the red blood - 
globule^ ; alid it is also in the highest degree probable that the chemical 
differences between these two kinds of blood are due, in part at least, to 
such differences; but the change has not hitherto been rendered per- 
ceptible either to the microscope or to chemical analysis. At the same 
time, the researches of Professor Stokes f show that the colouring matter 
SfIShfr blood produced different effects on the solar spectrum, according as 
it is in a more or less oxidised condition ; and it is in the highest degree 
probable that the same change in the oxidation of the contents of 
the blood-globules produces the difference of colour between arterial and 
venqus blood. 

The human white corpuscles are rather larger than the red, and have 
an irregular or granular surface. A nucleus becomes perceptible on 
the addition of acetic acid. They are very similar, if not identical. With 
the corpuscles of the lymph and chyle, though Somewhat more acted upon 
by acetic acid than the latter. Their proportion appears to vary con- 


* Hirfc puts the proportion as low as 1:1761 during fasting, Aid 1:695 or 1:429 after food 
(Kolliker). Venesection, by withdrawing eti much large^a proportion of the red globules 
nnd also by favouring the absorption if lymphatic fluid into the blood, much increases the 
relative proportion of the white corpuscles, bo that Kolliker asserts that in the horse after 
enormous venesection (up to 50 lbs.) the coloured and colourless corpuscles appear equally 
numerous. . r ^ J 

t Proceedings of Royal Society, 1864. 
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siderably in different parts of the circulation, being much larger iu tho 
blood of the splenic vein and hepatic vein than in other parts of the body, 
while in the splenic artery they are vt%y scanty. The colourless corpuscles 
bear a strong resemblance also to the cells found in pus. 

From the fact that cells exactly like the colourless corpuscles are being 
constantly furnished to the blood by the ducts of the lymphatic glands, 
the chyle-ducts (and even the liver in the foetus), and also from their 

Fig. II. — a , White corpuscles of human blood j d f Red corpuscles. High power 1 . 



• • 

varying proportion in different parts of the circulation, and in different 
pathological conditions, the colourless corpuscles are usually regarded, 
— with, at any rate, considerable probability, — as an earlier stage of the 
coloured blood-discs. 

Fat-granules are seen in the blood of the lower animals, and occasionally 
in the blood of pregnant women ; also, according to Kdlliker, in other 
persons after the abundant use of milk or brandy, as well as in those who 
are fasting ; which he attributes, in the latter case, to the absorption of 
the fat of the body. But, under ordinary circumstances, the granular 


base of the chyle, poured into the blood, through the veins at the root of 
the neck, disappears as the blood passes through the lungs. # # 


The fluid part of the blood, the liquor sanguinis , or plasma , is again 
composed of a permanently fluid portion — the serum — and of fibrin, which 


coagulates spontaneously when out of the body* but which is held in 


solution during life. The fibrin can be separated from blood after it 


has been drawn by whipping it with twigs, to which the fibrin # aaj& 
coagulates adheres. The 1, or sanguinis may be obtained free from the 


red corpuscles 6 by mixing frt h -drawn blood with six or eight times its 
bulk of serum, allowing the red particles to subside, and then decanting 
the supernatant fluid and filtering it through blotting paper 5 (Professor 
A. Buchanan, quoted by Dr. Sharpey). By this process, or by removing 


a portion of the clear liquor which is found above the bhffy *oat of in- 
flammatory blood just after the latter has formed, the plasma may be 
obtained (bjit diluted in the former method), and will then separate by 


coagulation .into a colourless clot of fibrin and a saline fluid. The fibrin- 
clot consists of interlacing structureless strings, which contain in their 
meshes some white corpuscles accidentally enclosed in them. The office 
and uses of the fibrin, as well as its regil nature, whether it exists as such 
in the living bloSd, or is a product of the death of that fluid, have been 
and are the subjects of much difference of opinion — but such questions 
are exclusively within the domain of physiology. 

The fluid left after the coagulation of the fibrin, which is the serum of 
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the blood properly so called, is yellowish, and contains so much albumen 
that it solidifies almost completely on being heated. It is alkaline from 
the presence of free soda and carbonade of soda. The chemical composition 
of the blood is complex, as might be anticipated of a fluid from which all 
the various tissues of the body are to be formed ; and it must of course 
vary in various parts of the circulation. The following seems to be as 
accurate an analysis as possible. It is quoted in the last edition of 

Fig. III. — Blood-crystals. A, Trihedral crystals from blood of guinea-pig. B, Pentagonal 
crystals from blood of squirrel. C, Octahedral crystals from blood of rat and mouse. 
J), Ilicmatin crystals from human blood. 10 , Ihcniatoidin crystals from an old apopletie 
clot. F, JLeiiiiu crystals from blood treated with acetic acid. 



Carpenter’s ‘ Physiology ’ by Power, from M. Gorrup-Bezanez, who pro- 
cured two samples of the same person’s blood, and had them analysed by 
himself and thi^e other competent chemists. The separate analyses are 
given, but the variations are too slight to be worth quoting. The follow- 
ing were Gorrup-Bezanez’s results : — . 

• 1st Spec. and Rjidc. 

Water 796*93 783*6 3 

Solid matters 203*07 21^*37 


Fibrin .... ... 1*95 1*56 

Corpuscles . • 103 *§3 115*12 

Albumen . . . . • . . . 70*75 62*74 

Extractive matters and salts . . . .*27*14 * 36*95 

The crystals which form in the blood under certain circumstances and 
when treated by certain reagents ought to be described, in consequence of 
tlieir importance as a means of distinguishing human from other kinds 
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of blood. They are of three kinds : — i. Hsematin crystals, found in normal 
blood, particularly in the spleen. These are procured by the addition of a 
little water, or by agitating the blood with ether, by either of which means 
the blood-corpuscles are ruptured, and their contents crystallise on evapo- 
ration. 2. Hacmatoidin crystals, found in old clots. 3. Hsemin crystals, 
formed by mixing dried blood with an equal quantity of common salt and 
boiling it with a few drops of glacial acetic acid till the whole has dissolved. 
A drop of the mixture placed on the slide will show the crystals on cooling. 

Fig. III. shows these three forms of crystals from human blood to- 
gether with some from the lower animals, for comparison. 

The importance of being acquainted with the crystals found in human 
blood is obvious, and more particularly those which can be obtained from 
dried blood ; since in this way old blood-stains c^p be recognised as being 
human or otherwise, even long after their formation. The spectrum 
analysis, however, is said to be a more delicate test ofiresh blood. 

LYMPII AND CIIYLE. 

• • 

The lymph and the chyle are almost identical in constitution, though 
the proportion of their constituents varies in different parts of the vascu- 
lar system. The lymph is the secretion of a system of vessels and glands, 
to be more fully described in the sequel, which takes up from the worn- 
out.ttssucs that which is still available for purposes of nutrition and returns 
it into the veins close to the heart, there to be mixed with the mass of the 
blqod. The chyle is a fluid secreted by the villi of the small intestines 
from the food. It is intermingled with the lymph, and is poured into tlic 
circulation through the same channels.* See the description of the Thoracic 
Duct, Lacteals, and Ductus Lympliaticus dexter, in the body»of the work. 

X)n microscopical examination, chyle displays besides the lyirfpli-tfbrpus- 
cles a large number of fatty granules, 4 the granular base of the chyle,’ 
(Fig. IY. a) oil globules, free nuclei and a few red blood- globules. The white 

" colour of the chyliMs due to the abundance 
of the molecular base. These molecules are 
almost or entirely absent in lymph. * ' * * 
In other respects lymph and chyle are 
indistinguishable by microscopic examina- 
tion, but in external appearance they arc 
very different. # 

Chyle is a milk-white fluid, which coagu- 
lates spontaneously, anil tlien on standing 
separates more ov less completely into a 
clear part, the liquor chyli, which is identical 
with the liquor sanguinis, and a thinnish 
jelly-like clot, consisting of fibrin in which 
chyle-corpuscles and*the fatty molecules 
are entangled. Its analysisj as given Uy Dr. G, 0 . Ecesf from the chyle 

* It may not be amiss to remind the student that the lacteal or ehyliferous vessels only 
convoy a portion of the nutritious, matter from the food, and this only during digestion. At 
other times they seem to act precisely as ordinary lymphatics. 

t Phil Trans. 1842,^82. _ 


Fig. IV. — Chyle from the lacteals. 
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of a criminal examined shortly after his execution, and in whom the 
thoracic duct was found distended with chyle, is as follows : — 

Water 90*48 

Albumen, with traces of fibrinous matter 7'°^ 

Aqueous extractive *5^ 

Alcoholic extractive or osmazomo . . . . • *5 2 

Alkaline chloride, carbonate and sulphate, with traces of alkaline 

phosphate and oxide of iron '44 

Fatty matters , • • *9 3 

I OO’OO 

Lymph, as its name implies, is a watery fluid. I11 the lymph the 
molecular base is absent, and the lympli-corpuscles are very few in 
number, and indeed are said by Kdlliker to be absent in the smaller 
vessels. According to the same author, the size of the lymph-globules 
increases as tlio fluid ascends higher in the course of the circulation. 
In this view the 4 ymph is at first a mere albuminous fluid, and the 
chyle at first a mepe albumino-fatty fluid, the cells in both being pro- 
duced during the passage of the fluid through the glands (lymphatic 
or mesenteric, as the case may be), and being further elaborated, and even 
new^cells produced by the division of the old ones, in the course of the 
circulation. The presence of blood-globules in tlie lymph or in the chyle 
is regarded by most authors as accidental, i. <*. produced by the manipula- 
tions of the dissector. 

The lymph-corpuscles, as seen in the above figure, are in all essential 
respects the same in the chyle, the lymph, and the blood, where they have 
been described above as the colourless blood-corpuscles. I11 the chyle and 
lymph, however, they vary very much in size. In some cases several 
younger cells have been enclosed in the original corpuscles. 

t 

r f CELLULAR AND FIBROUS TISSUE. 

The cellular or areolar tissue is so called because its meshes are easily 
distended, aud thus separated into cells or spaces which all open freely 
into each other, and are consequently easily blown up with air, or per- 
meated by fluid, \Ghen injected into any part of the tissue. Such 
spaces, however, do not exist in the natural condition of the body, 
but the whole tissue forms one unbroken membrane composed of a num- 
ber of interlacing fibres, variously superimposed. Hence the old term 
‘ the cellular membrane 9 is in many parts of the body more appropriate 
than its more modem equivalents. The chief use of the cellular tissue 
is to bind parts ftqjether^ while by tlio laxity of its fibres aud the 
permeability of its areola? it allows them to move on each otker, 1 and 
affords a ready exit for inflammatory and other effused fluids* It is con- 
sequently often denominated connective tissue , and this term is still more 
appropriate to the fibrous tissue which forms the bond of connection 
between the intimate elements of solid organs ; i^ which more restricted 
sense the term is often used in mQdern works. The areolar tissue consists 
essentially of two forms *>f fibrotis tissue, th of white and yalloiv, intermixed 
in varying proportions, together with a great quantity of capillary vessels, 
nerves and lymphatics, aud in most situations it contains fat. Tlie cellular 
tissue is continuous over the whole body 5 so that fluid, and especially air, 
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when injected forcibly into it — as from a wound of the lung or bowel — may 
be diffused into the remotest parts. 

The white fibrous tissue (Fig. V.) consists of bundles of watfy fibres, inter- 
lacing with each other, each composed of minute filaments, or fibnllce , 
which appear homogeneous, and measure from ro ^- to 7i of an inch 
in diameter. The larger fibres have no definite size, but are supposed to 


Fig*. V. — White fibrous tissue. High power. 

V. > 



be solid masses formed by an agglutination as it were of the ultimate 
fibril he. Acted upon by acetic acid, the white fibrous tissue swells up into 
an indistinct uniform mass, which gradually becomes indistinguishable ; 
and tiius in the areolar tissue the yellow elastic element comes alone into 
view. 

The yellow elastic fibrous tissue (Fig. VI.) is an aggregation of fibres, 
which are considerably larger in size than the fibrillte of the white fibrous 
element, varying from nfao to mo of au bich in diameter (Harley). 
The fibres branch and anastomose freely with one another. t They are 
homogeneous in appearance, with dark borders, and are usually* seen 
curled up at their broken ends. They remain unaltered by acetic acid. 

Each of these elements of the connective tissue is developed from cells. 
Kolliker describes tlie yellow elastic fibres as developed from the stellate 
branching corpuscles, which may sometimes be found free in the areolar 
tissue, and which Virchow has denominated ‘ comiective^tissue-corpuscles*’* 
(Fig; VII.) ; while the white fibrous tissue is formed from the coalescence 
of fusiform cells, which elongate into fibrilke as shown by Fig. VIII. 

The two tissues just described are very. widely distributed in the body, 
especially the white fibrous tissue. This latter forms nearly the whole of 
all the firm investing membranes ; viz. the muscular fasciae, tlie periosteum, 
the investments of the various glands (such as the tunick al&uginea testis, 
the capsule of the kidney, &c.), the investing sheath of the nerves (neuri- 
lemma), and *)f various orgsfus, as the penis and the eye (sheath of the 
corpora cavernosa and spongiosum, sclerotic and choroid). Into all these 
parts, however, the elastic tissue enters in greater or less proportion. The 
tendons and most of the ligaments are also formed alnjost entirely of the 
white fibrous tissue, but with some elastic fibres intermixed. The basis 
of the serous an <f mucous lAembranes is* formed of connective tissue, 
disposed in a layer. The common subcutaneous cellular or cellulo-adipose 
tissue has been taken above as the typical form from which to describe 
connective tissue. Connective tissue also enters largely into the forma- 
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tion of the blood-vessels, glands, and, in fact, almost every organ in the body.) 
The organs which are formed almost exclusively of the yellow elastic 
tissue are the'ligamenta subllava oY the vertebrae, the elastic ligaments of 
the larynx, the longitudinal elastic fibres of the trachea, the clastic layer 
of the middle coat of the arteries, and in quadrupeds the ligamentum 
nucha). 

Free cells are found in the areolar tissue, as indicated above. The chief 
forms are the spindle-shaped and the stellate, but numerous intermediate 


Fig. VI. — Yellow clastic tissue, lligli power. 
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child. Magni- ills ; />, with corn- 
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forms are described by recent observers ; and of late much interest has been 
excited by v. Rccldingshausen’s discovery in the cellular tissue of cold- 
blooded animals of 4 wandering cells/ or cells endowed with the power of 
automatic motion, and of changing their shape. These cells appear 
identical witti the white globules of the blood ; and it would seem from 
the researches of Strieker, Cohnheim, and others, that the w$ll gf the 
capillary vessels are permeable to the latter Jbodios, which are thus allowed 
to escape into the cellular tissue, there to undergo development, normally 
into the natural cells and cellular tissue, or abnormally into the corpuscular 
forms of lymph and pus, according to circumstances.* 

* On this subject reference may b*$mdc to v. Reclfiingshausen, ik Virchow’s Archie Rd. 
xxvni., and Rollelt, in Strieker’s Human and , Comparative JIMor/t/, translated bv Power 
chap, n., where the reader will find references to Strieker, Cohnheim, Kiihne and others * ' 
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ADIPOSE (TISSUE. ' 

The common cellular membrane contains a variable quantity of adipose 
tissue. This tissue is found also in various parts of the viscera — as the 
mesentery, the surface of the heart, &c., and fat enters largely into the 
formation of the marrow of the bones. There is, however, a difference 
which should be attended to between mere fat and adipose tissue. 
Adipose tissue consists of a number of vesicles formed , by an extremely 
delicate structureless membrane, round or spherical where they have not 
been subject to pressure ; otherwise, variously flattened. They are sup- 
plied and held together by capillary blood-vessels, and fine connective 
tissue, and each vesicle is filled with fat. 

Fig. IX. — Adipose tissue, a , Starlike appearance, from crystallisation? of fatty acids. High 

power. 



Fat is an unorganised substance, consisting ^of liquid oily matter 
(glycerine) in combination with certain fatty acids, stearic, margarie, and 
elaic. Sometimes the acids separate spontaneously before the fat is 
examined, and are seen under the microscope in a crystalline form, a$ in 
the figure. By boiling the tissue in ether or strong alcohol, the fat may 
be extracted from the vesicle, which is then seen empty and shrunken. 

Besides the fully-formed fat-cells above described, others may occa- 
sionally be found in the course of formation, especially in cases of sudden 
death during robust health. They are described by Rollett jts, in the first 
stage, small round granular cells, provided with roundish nucleus, into 
the mtefior of which a strongly-refracting drop of fat is then secreted, 
which is at fifst surrounded by a ring of the granular matter, and gradually 
increases so as to fill the cell. As the granular matter becomes less and 
less, the nucleus, which can at first be easily recognised, becomes less 
perceptible, but according to this author can always be brought into 
view by appropriate reagent^. Fat is fcajd to be first detected in the 
human embryo about the fourteenth week. 

In various parts of the body pigment is found, viz. in the hairs, in the 
iris and choroid coat of the eye, in tho lungs, in ill e nerve-cells, in the rete 
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mucosum in the dark races, and in some parts of the body — such as the 
areola of the nipple. Such parts a^e of dark colour even in the fair races, 
except Albinoes, in whom pigment is absent. Pigment-cells are also 
found in the blood, according to Virchow. 

In many situations the colour is produced simply by the presence of dark 
granules scattered about without any definite arrangement ; in the choroid 
coat the pigment forms a regular layer of hexagonal nucleated cells filled 
with pigment granules; in other parts the pigment is contained in branch- 
ing cells, probably the connective-tissue-corpuscles filled with pigment 
granules ; and in most situations, such as the nerve-cells and the epidermis, 
the pigment-granules form a greater or less element in the contents of the 
nucleated cells of the part. (Fig. XXTII.) In the dark races the colour r 
of the skin is due to the accumulation of pigment in the deeper layers of 
the epidermis — the rote mucosum. 

* CARTILAGE. 

Cartilage is anon-vascular structure which is found in various parts of 
the body — in adult life chiefly in the joints, in the parietes of the thorax, 
and in various tubes, such as the air-passages, nostrils, and ear, which are 
to be kept permanently open. In the fcctus at an early period the greater 
part of the skeleton is cartilaginous. As this cartilage is afterwards re- 
placed by bone, it i3 called temporary, in opposition to that which remains 
unossified during the whole of life, and which is called permanent . 

Cartilage is divided according to its minute anatomy into true or hyaline 
cartilage, fibrous, or fibro-cartilage, and yellow, or elastic, or reticular 
cartilage. The various cartilages in the body are also classified according 
to their function and position, into articular, interarticular, costal and 
membraniform. 

True cartilage, which may be taken as the type of this tissue, consists 
of a gristly mass, of a^pearly bluish colour, enveloped in a fibrous mem- 

Fig. X. — Human cartilage-cells, from the cricoid cartilage. Magnified 350 times. 



brane, the perichondrium, from the vessels of which it imbibes its nutritive 
fluids, being itself destitute of blood-vessels; nor have nerves been 
traced into it. It9 intimate structure is very simple. If a thin slice be 
examined under the microscope, ‘it will be found to cqnsist of cells of a 
rounded or angular shape, with nucleus and nucleolus, lying in groups, sur- 
rounded by a granular or almost homogeneous matrix. By boiling the 
cartilage for some hours, and treating it with acetic acid, the cell-mem- 
brane which lines the cavity in the matrix may be made visible. 
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The matrix is often arranged in the form of a concentric ring around 
the cartilage-cell, forming what is described by some authors as the 
cartilage-capsule. 

The articular cartilages, the temporary cartilages, and the costal car- 
tilages, are all of the hyaline variety. They present minute differences ii* 
the size and shape of their cells, and in the arrangement of the matrix. In 
the articular cartilages, which show no tendency to ossification, the matrix 
is finely granular under. a high power; the cells and nuclei are small, 
and are disposed parallel to the surface in the superficial part, while nearer 
to the bone they become vertical. Articular cartilages have a tendency 
to split in a vertical direction, probably from some peculiarity in the 
v ^ciate structure, or arrangement of the component parts, of the matrix, 
.x disease this tendency to a fibrous splitting becomes very manifest. 
Articular cartilage in the adult is not covered by perichondrium, at least 
on its free surface, where it is exposed to friction, though an epithelial 
layer can be traced in the foetus over ' the whole surfacp of the cartilage, 
and in the adult over a small part of its circumference, continuous with 
the epithelium of the synovial membrane. This is probably the remains 
of an investing membrane which is worn away in after-life by the action 
of the joint*. Articular cartilage forms a thin incrustation upon the joint- 
surfaces of the bones, and its elasticity enables it to break the force of 
any concussion, whilst its smoothness affords ease and freedom of moye- 
jueufr. it varies in thickness according tojbho shape of tlio bone on which 
it lies ; where this is convex, the cartilage is thickest over the convexity 
wlu.fe the greatest pressure is received, and the reverse is the case in the 
concavities of the joints. Articular cartilage appears to imbibe its nutri- 
ment partly from the vessels of the neighbouring synovial membrane. 
Partly from those of the bone upon which it is implanted. Mr. Toynbee 
lias shown that the minute vessels of the cancellous tissue, as they approach 

the articular lamella, dilate, and, 


Fig. XL — Costal cartilage from a man seventy- 
six years of age, showing the development of 
fibrous structure in the matrix. In several 
portions of the specimen, two or three gene- 
rations of cells are seen enclosed in a parent 
cell-wall. High power. 


forming arches, return into the 
substances of the bone. 

Temporary cartilage, and the 
process of its ossification, wiirbe* 
described with bone. 



be looked upon as involutions of 


In the costal cartilages the cells 
and nuclei are large, and the matrix 
has a tendency to fibrous striation, 
especially in old age. % These carti- 
lages also are very prone to ossify. 
In the thickest parts of the costal 
cartilages a few large vascular 
channels may be detected. This 
appears at first sight an exception 
to the statement that cartilage is a 
ift>n- vascular tissue, but it is not 
so really, for the vessels give no 
branches to the cartilage-substance 
itself, and the channels may rather 
the perichondrium. The ensiform 
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cartilage may be regarded as one of the costal cartilages, and the cartilage 
of the nose and of the larynx and trachea resemble them in microscopical 
characters, except the epiglottis and cornicula laryngis, which are of the 
reticular variety. * * 

The hyaline cartilages, especially in adult and advanced life, are prone 
to calcify — that is to say, to have their matrix permeated by the salts of 
lime, without any appearance of true bone. This process of calcification 
occurs also, and still more frequently according tq Rollett, in such carti- 
lages as those of the trachea, which are prone afterwards to conversion 
into true bone. It is on the confines of true ossification that this cal- 
careous change or degeneration is most liable to occur, so that it is rare 
to find true bone and true cartilage in juxtaposition at the confines ofi 
the normal ossification, as for instance at the joint ends, at the ends of 
the ribs, in the symphysis pubis and intervertebral cartilages. 

Fibro-cartilage consists of a mixture 6f white fibrous and cartilaginous 
tissues in various proportions ; it is "to the first of these two constituents 
that its flexibility and toughness is chiefly owing, and to the latter its 
elasticity. The ‘fibro-cartilages admit of arrangement into four groups — 
interarticular, connecting, circumferential, and stratiform. 

Fig. XII. — White fibrous cartilages from tho semilunar disc of the patella joint of an ox. 

Magnified too times. 



The interarticular fibro- cartilages (menisci) are flattened fibro-cartila- 
ginous plates, of a round, oval, or sickle-like form, interposed between the 
articular cartilages of certain joints. They are free on both surfaces, 
thinner toward their centre than at their circumference, and held iu 
position by their extremities being connected to the surrounding ligaments. 
The synovial membrane of the joint is prolonged over them a short distance 
from their attached margin. They are found in the tempero-maxillary, 
stemo-clavicular, acromio-clavicular, wrist and knee joints. These car- 
tilages are usually found in those joints which are most exposed to violent 
concussions, and subject to frequent movement. # Their use is — to maintain 
the apposition of the opposed surfaces in their various mptions 5 to increase 
the depth of the articular surface, and give ease to the gliding movement ; 
to moderate the effects of great pressure, and deaden the intensity of tho 
shocks to which the parts may be submitted. Virchow describes in the 
semilunar cartilages of tl^e knee a system of anastomosing tubes, formed 
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by cells which communicate with each other, and by means of which the 
nutritious fluids are conveyed into the interior of the mass. The semi- 
lunar discs, according to this author, are wrongly denominated cartilages, 
since they yield no chondrine on boiling ; and he appears to regard them 
as a modification of tendinous structure, which, however, agrees with the 
cartilages in the important particular of being non-vascular. See 
"Virchow’s 4 Cellular Pathology,’ by Chance, pp. 87-89. 

The connecting fibro-cartilages are interposed * between the bony surfaces 
of those joints which admit of only slight mobility, as between the bodies 
of the vertebra? and the pubic symphyses ; they form discs, which adhere 
closely to both of the opposed bones, and are composed of concentric 
jrings of fibrous tissue, with cartilaginous laminae interposed, the former 
tissue predominating towards the circumference, the latter towards the 
centre. 

The circumferential fibro-cartilages consist of a rim hi fibro-cartilage, 
which surrounds the margin of some of the articular cavities, as the 
cotyloid cavity of the hip, and the glenoid cavity of tfie shoulder ; they 
serve t<3 deepen the articular surface and to protect the edges of the bone. 

The stratiform fibro-cartilages are those which form a thin layer in the 
osseous grooves, through which the tendons of certain muscles glide. 


Fig. XIII. — YbIIow curtilage, ear of horse, High power. 



The yellow or reticular cartilages found in the human body are the 
epiglottis, comicula laryngis, and the cartilaginous parts of the qpr 
(auricle and Eustachian tube). In this variety the cartilage cells lie in 
the meshes of a network of yellow elastic fibres, with a double outline, 
branching and anastomosing in all directions. The fibres resemble those 
of the yellow elastic fibrous* tissue, both in appearance and in being 
unaffected by* acetic acid, and according to Eollett their continuity with 
the elastic fibres of the neighbouring cellular tissue admits of being 
demonstrated. 9 • 

The distinguislyng feature ^of cartilage as to its chemical composition 
is that it yields on boiling a substance called chondrine , very similar to 
gelatine, but differing from it in not being pecipitated by tannin. 
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Structure and Physical Properties of Bone . — Bone is one of the hardest 
structures of the animal body ; it possesses also a certain degree of tough-J 
ness and elasticity. Its colour, in a fresh state, is of a pinkish white 
externally, and deep red within. On examining a section of any bone, it 
is seen to be composed of. two kinds of tissue, one of which is dense and 
compact in texture, like ivory : the other consisting of slender fibres and 
lamella}, which join to form a reticular structure 4 this, from its resem- 
blance to lattice work, is called cancellous . The compact tissue is always 
placed on the exterior of a bone ; the cancellous tissue is always internal. 
The relative quautity of these two kinds of tissue varies in different bones, 
and in different parts of the same bone, as strength or lightness is re- 
quisite. Close elimination of the compact tissue shows it to be extremely 
porous, so that the difference in structure between it and the cancellous 
tissue depends meftly upon the different amount of solid matter, and the 
size and number* of the spaces in each; the cavities being small in the 
compact tissue, and the solid matter between them abundant ; yftiilst in 
the cancellous tissue the spaces are large, and the solid matter in smaller 
quantity. 

Bone during life is permeated by vessels, and 'is enclosed in a fibrous 
membrane, the periosteum, by means of which most of these vessels reach 
the hard tissue. If the periosteum be stripped from the surface of the 
living bone, small bleeding points are seen, which mark the entrance of 
the periosteal vessels ; and on section during life every part of the bone 
will be seen to exude blood, from the minute vessels which ramify in the 
Ilaversian $anals. The interior of the bones of the limbs presents a cylin- 
drical cavity filled with marrow, and lined by a highly vascular areclar 
membrane, the medullary membrane or internal periosteum. The larger 
Haversian canals are also filled with marrow. 

The periosteum adhefes to the surface of the bones in nearly every 
part, excepting at their cartilaginous extremities. Where strong tendons 
#r ligaments are attached to the bone, the periosteum is incorporated 
with them. It consists of two layers closely united together ; the outer 
one formed chiefly of connective tissue, containing occasionally a few 
fat-cells ; the inner one, of elastic fibres of the finer kind, forming dense 
membranous networks, which can be again separated into several layers 
(Kolliker). In young bones the periosteum is thick, and very vascular, 
and is intimately connected at either end of the bone with the epiphysical 
cartilage, but less closely with the shaft, from which it is separated «by a 
layer of soft blastema, in which ossification •proceeds on the exterior of 
the young bone. Later in life the periosteum is thinner, Jess vascular, 
and more closely connected with the adjacent bone, this adhesion growing 
stronger as age advances. The periosteum sejwes as a nidus for the 
ramification of the vessels previpus to their distribution in the bone; 
hence the liability of bone to exfoliation or necrosis, when, from injury, it 
is denuded of this membrane. 

The marrow differs in composition at different periods of life, and in 
different bones. In young bones, it is a transparent reddish fluid, of 
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tenacious consistence, free from fat ; and contains numerous minute 
roundish cells with many nuclei. In the shafts of adult long bones, 
the marrow is of a yellow colour, anti contains, in ioo parts, 96 fat, 

1 areolar tissue and vessels, and 3 of fluid with extractive matters ; whilst, 
in the flat and short bones, in the articular ends of the long bones, in the 
bodies of the vertebrae, in the base of the cranium, and in the sternum 
and ribs, it is of a red colour, and contains, in 100 parts, 75 water and 25 
solid matter, consisting of albumen, fibrin, extractive matter, salts, and 
a mere trace of fat. The red marrow is said by Kolliker to consist of a 
small quantity of areolar tissue and numerous medullary cells, and fat- 
cells with a large quantity of fluid. 

^ Vessels of Bone . — The blood-vessels of bone are very numerous. Those 
of the compact tissue are derived from a close and dense network of 
vessels, ramifying in the periosteum. From this membrane, vessels pass . 
into the minute orifices in tlie compact tissue, runi’lng through the 
canals which traverse its substance. The cancellous tissue is supplied in 
a similar way, but by a less numerous set of larger vessels, which, per- 
forating* the outer compact tissue, arc distributed to the* cavities of the 
spongy portion of the bone. In the long bones, numerous apertures may 
be seen at the ends near the articular surfaces, some of which give 
passage to the arteries referred to ; but the most numerous and largest 
apertures are for the veins of the cancellous tissue which run separately 
from, the arteries. The medullary canal in the shafts of the long bones 
is supplied by one large artery (or sometimes more), which enters the 
bona at the nutrient foramen (situated in most cases near the centre of 
the shaft), and perforates obliquely the compact substance. This medul- 
lary or nutrient artery, usually accompanied by one or two veins, sends 
branches upwards and downwards, to supply the medullary membrane, 
whiMi lines the central cavity and the adjoining canals. The ramifications 
of tliis^ vessel anastomose with the arteries both of the cancellous and 
compact tissues. I11 most of the flat, and in many of the short spongy 
bones, one or more large apertures arc observed^ which transmit, to the 
central parts of the bone, vessels corresponding to the medullary arteries 
and veins. # • * 

The veins emerge from the long bones in three places (Kolliker). 
1. By a large vein which accompanies the nutrient artery ; 2. by numerous 
large and small veins at the articular extremities ; 3. by many small 
veins which arise in the compact substance. In the flat cranial bones, 
the veins are large, very numerous, and run in tortuous (janals in the 
diploic tissue, the sides of the canals being formed of a thin lamella* of 
bone* perforated here and there for the passage of branches from the 
adjacent canoelli.. 7 The veins thus enclosed and supported by the osseous 
structure, have exceedingly thin coats 5 and when the bony structure is 
divided, they remain patulous, and do not contract in the canals in which 
they are contained. lienee the constant occurrence of purulent absorption 
after amputation, jn those ceases where the stump becomes inflamed, and 
the cancellous tissue is infiltrated and bathed in pus. 

Lymphatic vessels have been traced, by Cruiksliank, into the substance 
of bone, but Kolliker doubts their existence. Nerves are distributed 
freely to the periosteum, and accompany the putriont arteries into the 
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interior of the bone. They are said, by Kblliker, to be most numerous in 
the articular extremities of the lgng bones, in the vertebra), and the 
larger flat bones. 

Minute Anatomy. — The intimate structure of bone, which in all essentia 1 
particulars is identical in the compact and cancellous tissue, is most 
easily studied in a transverse section from the compact wall of one of 
the long bones after maceration, such as is shown in Fig. XIV. The 
large round spaces seen in the figure are the Haversian canals , and in 
these canals the larger vessels of the bone ramify. The fine lines leading 
out of (or into) these canals, are called canaliculi , and the irregular dark 


Fig. XIV. — From a trnnsvorsu section of tlie 
cliaphysis of tlie humerus, magnified 350 times. 
«, IfavoVsicn canals; A, lacuna', with their 
mnnliculi in the la in cl lm of these canals; e* 
lacume of the intcrtditial hunolho ; d, others at 
the surface of tho* I layer si an systems, witli 
canaliculi going off from one side. 



Fig. XV.— Section parallel to the surface 
from the shaft of the femur, magnified! 
100 times. <r , Haversian canals; A, 

lacun.'D seen from the side; 0, others 
seen from the surface in liimelhe which 
ar<‘ ent horizontally. 



spaces, which may bo noticed to have a. general circular arrangement 
rotjnd the Haversian canals, are called the lacuncr . The canaliculi which 
originate in one lacuna most frequently run into a neighbouring lacuna, 
or else into a neighbouring Haversian canal ; some of them, Tiowever, 
anastomose with others in tlicir neighbourhood, and* u few appear to 
terminate in blind extremities or to bend backwards. The concentric 
rings of lacunae round each Haversian canal are called lamellcc. The 
irregular interval! which would be left by tSo juxtaposition of these 
lamella), are seen- in the figure # to be filled up by lacanse and canaliculi 
which communicate with the systems composing the adjacent lamellae. 
The interspaces between the lacunae and canaliculi are filled with a granular 
homogeneous solid material, the ultimate mineral base of the bone. 

If a longitudinal section be taken, as in Fig. XV., the appearances are 
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identical* The lamollated or concentric arrangement is indeed lost, and 
the Haversian canals appear like half-tubes instead of circular spaces, 
and these tubes are seen to branch and communicate (so that each separate 
Haversian canal runs only a short distance), but in other respects the 
structure lias much the same appearance as in transverse sections. 

In sections of thin plates of bone (as in the walls of the cells which 
form the cancellous tissue), the Haversian canals are absent, whenever 
the thickness of bone is not too great to allow of its nutritious juices 
being absorbed from the fibrous membrane coating either side by means 
of the lacunm and canaliculi only ; but when the thickness becomes at 
all considerable, Haversian systems begin to appear. Thus the spaces of 
jthe cancellous tissue (medullary spaces) have tbe same function there 
that the Haversian canals have in the more compact tissue. 

In the long bones, by maceration in dilute mineral acid, it may easily 
be shown that besides these microscopic laincUie surrounding each 
Haversian canal, the whole bone is composed of distinct lamina), concen- 
trically disposed around the medullary tube. These lamina) are crossed 
and pinned together, as it were, by the fibres of bone running obliquely 
through them, which were first described by Dr. Sliarpey, and named by 
him perforating fibres . . In the fiat bones parallel or superimposed plates 
can be demonstrated similarly held together by perforating fibres, which 
are more numerous than in the long bones.* 

Besides the Haversian canals larger and irregularly shaped spaces are 
found — Jlavcrsian spaces — winch are, as it were, a transition from the 
Haversian canals to t-lie medullary spaces of the cancellous tissue. It 
seems as if both the medullary spaces and the Haversian spaces are 
formed by absorption, as we shall try to explain in speaking of the 
development and growth of bone. These Haversian spaces* are found 
chiefly in growing bones ; but they occur also, though in less nfimbcfr, in 
the adult bones. They have irregular jigged outlines, and the adjoining 
systems of lacuna) and canaliculi are seen to be eaten away by them. 

When the microscopic structure of bone was fij*st demonstrated, it was 
believed that the lacumc were solid cells, and their canaliculi solid 
processes from those celis. Subsequently, when, it was seen that thd 
Haversian canals are channels, which lodge the vessels of the part, and 
the canaliculi and lacuna) spaces by which the plasma of the blood, or 
the blood itself, circulates through the tissue, it was taught that the 
lacuna) were hollow spaces filled during life with that fluid, and only 
lined (if lined at all) by a delicate membrane. But this yiew appears 
also to be delusive. Examination of the structure of the bone, when 
recent, lias led Virchow to Jbelieve that the so-called lacuna) are really 
filled up during life with a nucleated cell, the processes from which pass 
down the canaliculi. It is by means of these cells that the fluids 
necessary for nutrition are brought into contact with the ultimate tissue 
of the bone. • • 

The animal part of a boi§c may be obtained by immersing the bone 
for a considerable time in dilute mineral acid, after which process the 
bone comes oat exactly the same size and shape as before, but perfectly 

, * Sliarpey, in Quaint Anatomy, 7th edit., p. xcvii. 
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Fig. XVI. — Section of bone after the removal 
of tho earthy matter by the action of 
acids. 


flexible — so that a long bone (one of the ribs is the usual example) can 
easily be tied in a knot. If now transverse section be made, the same 
general arrangement of the Haversian. canals, lamella}, lacuna*, and canali- 
culi is seen, though not so plainly as in the macerated specimen. If tho 
individual lamella* are examined, they 
arc found to be composed of fibres, 
most of which are nearly parallel ; 
but which interlace together, and 
anastomose or communicate with the 
fibres of the neighbouring lamella?. 

The organic or animal constituent of 
a bone is only incompletely removed 
by maceration, leaving the bone for 
an indefinite period perfectly tough 
and coherent; but after being long 
kept in a warm dr<y atmosphere, or by 
incineration in a furnace, the animal part may be entirely removed, and 
then the earthy constituent will retain the form of the original bone, but 
on the slighest force it will crumble down. The animal base is often 
called curtilage, but differs from it in the following respects : viz., that it 
is softer and more flexible, and when boiled with a high pressure is 
almost entirely resolved into gelatine. Cartilage, docs, liowcvei% form tho 
animal basis of bone in certain parts of the skeleton. Thus, according to 
Tomes and De Morgan, it occurs in the petrous part of the temporal 
bone, and, according to Dr. Sharpey, on the articular ends of adult bones, 
lying underneath tho natural cartilage of the joint. 

Chemical analysis . — The organic constituent of bone forms about one- 
thinljOY^ys per cent.; the inorganic matter, two-thirds, or 667. per 
cent. ; as is seen in the subjoined analysis by Berzelius : — 



Organic Matter , Gelatine and Tllood- vessels 
. Vliosphate of Lime 

Inorganic , Cybonate of Lime 
or - Fluoride of Calcium 
Earthy Matter, Phosphate of Magnesia 

Soda and Chloride of Sodium 


33*30 

5 io 4 

11-30 

200 

ri6 

1*20 


ioo-oo 

Some chemists add to this about one per cent, of fat. 

.The relative proportions of the two constituents of bone are found to 
differ in different bonce of the skeleton, as shown by Dr. Owen Eees. Thus, 
the bones of the head, and the long bones of the extremities, contain, 
more earthy matter than those of the trunk ; and those of the upper 
extremity somewhat more than tho corresponding hones *of the lower 
extremity. The humerus contains more earthy matter thaih the bones of 
tho fore-arm ; and the femur more than the tibia and fibula. The vertebra, 
ribs and clavicle, contain nearly the same proportion of earthy matter. 
The metacarpal and metatarsal bones contain about %> same proportion 
as those of the trunk. 

Much difference exists in the analyses given by chemists as to the 
proportion between the two constituents of bone at different periods of Ufe. 
According to Schregcr, and others, there is a considerable increase in the 
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earthy constituents of the bones with advancing years. Dr. Rees states, 
that this is especially marked in the lgng bones, and the bones of the head, 
which, in the foetus, do not contain the excess of earthy matter found in 
those of the adult. But the bones of the trunk in the foetus, according 
to this analyst, contain as much earthy matter as those of the adult. On 
the other hand, the analyses of Stark and Yon Bibra show, that tho 
proportions of animal and earthy matter are almost precisely the same 
at different periods of life. According to, the analyses of Yon Bibra, 
Valentin, and Dr. Rees, the compact substance contains more earthy 
matter than the cancellous. The comparative analysis of the same bones 
in both sexes shows no essential difference between them. 

• There are facts of some practical interest, bearing upon the difference 
which seems to exist in the amount of* the two constituents of bone at 
different periods of life. Thus, in the child, where the animal matter 
predominates, it is not uncommon to find, after an in/ury to the bones, 
that they become bent, or only partially broken, from yie large amount of 
flexible animal matter which they contain. Again, in a^ed people, where 
the bones contain a large proportion of earthy matter, the animal matter 
at the same time being deficient in quantity and quality, the bones are 
more brittle, their elasticity is destroyed ; and, hence, fracture takes place 
more readily. Some of the diseases, also, to wliijh bones are liable, 
mainly depend on the disproportion between the two constituents of bone. 
Tlifts, in the disease called rickets, so common in the children of scrofulous 
parents, the bones become bent and curved, either from the superincum- 
berlt weight of the body, or under the action of certain muscles. This 
depends upon some defect of nutrition, by which bone becomes deprived 
of its normal proportion of earthy matter, whilst the animal matter is of 
unhealthy quality. In the vertebra, 1 of a rieketty subject, Or. Bostock 
found in ioo paints 7975 animal, and 20*25 earthy matter. 

Development of bone . — In the foetal skeleton, some bones, such as the 
long bones of the limbs, are cartilagiuous, others, as the cranial bones, 
are membranous.* Hence two kinds of ossification are described : the 
intra -cartilaginous and the in tra - m emb r annus ; and to these a third is 
sometimes added, the subperiosteal , which is a variety of the second. • 

In the intra-cartila^inous ossification the first step is that the cartilage 
cells increase rapidly in number, and arrange themselves in rows, with 
the long axis of the cell transverse to that of the future bone. The cells 
are closely packed, and in some places are even wedged together, *an 
appearance which is supposed to be due to their cleavage horizontally. 
The; accompanying illustration, taken from Rollett’s article in Strieker’s 
c Handb. der Lehre von den # Geweben,’ p. 95, will save much of minute 
detail, and make the accompanying description intelligible. 

The intra-cellular matrix of the cartilage a is still semi-transparent, 
though somewhat granular. Lying below this cartilaginous layer (i. e. 
nearer to the centre of deification), is a layer, b, consisting of large round 

• t • 

* The bones which arc developed entirely in membrane are the occipital, as far as it enters 
into the formation of the vault of the skull, the parietal and frontal bones, the squamous 
portion of the temporal with the tympanic ring, the Wormian bones, the nasal, lachrymal, 
malar, palate, upper and lower maxillary, and vomer j also, apparently, the internal pterygoid 
plate and the sphenoidal turbinated bones. # 
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clear cells ( tlie 4 osteoblasts * of some anatomists), with granular contents, 
also arranged in somewhat parallel rows, each row and each pair of super- 
imposed cells being separated by a transparent cartilaginous matrix — the 
arrangement being compared by Kollett to a ladder. In the lower part of 
this region the matrix is encroached upon by calcareous matter, so that 
if a transverse section be made here, rings of dark granular calcareous 
deposit are seen enclosing the large round cells. As the section is 
taken deeper and deeper into the ossifying part, the calcified rings or 

Fig. XVII. — Longitudinal section through the ossifying portion of a long bono in the human 
embryo. a y Cartilaginous region, b, liegion of the round clear cells. Region of tho 
dark granular masses. 



areolae are seen to enclose numerous smaller granular masses (‘ primitive 
marrow ’ of some authors) which have replaced the single clear cells, and 
may be formed by the proliferation of those cells. This, however, is 
doubted by Itollfett and others, who believe that these masses tire furnished 
by the underlying periosteal vessels. In the longitudinal section these 
masses are seen (at <j) to succeed very suddenly to the separate clear cells. 
If they are detached from the surface, they are %md to have one or more 
processes. Deeper down in the ossifying or, ossified portion, blood-vessels 
are met with, which proceed from the periosteum. 

The next step in the process is that the above-described areolae (‘pri- 
mary areolae ’) break into each other, so as to give rise to the ‘secondary 
areola,’ or medullary spaces of II. Muller. These spaces are filled with 
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the red or foetal marrow above described. The cells of this marrow 
appeared to be furnished directly from the blood-vessels which are 
abundantly supplied to these spaces from the underlying vessels proceed- 
ing from the periosteal tissue. It is to these vessels, and to the cavities 
or tubes -which they form for themselves as they proceed inwards, that 
the origin of the Haversian canals is due. 

The origin of the lacunae and of the bone-cells which fill them is still 
a matter of dispute. Kollikor, Virchow, and many other anatomists, 
maintain that in the intra-eartilaginous ossification they are developed 
directly from the cartilage-cells, the investing membrane of which ossifies 
and forms the bony lacuna, while its nucleus is developed into the bone- 
.eell. Others, as Dr. Sharpey, H. Miiller, and Rollett, believe that the 
cartilage-cells, after becoming developed into the ‘osteoblasts,’ above 
described, and shown at b, Fig. XVII., become dissolved, and shed their 
granular contents to form the bony matrix, while the /lacunas and bone- 
corpuscles are developed from the granular masses, which are seen below 
J in the figure, and which are furnished, according to these authors, from 
the vessels of the periosteum or perichondrium. If this ‘view be correct, 
the intimate process is the same in all forms of ossification. 

Thus far, then, we have followed the steps of a process by which a solid 
bony mass is produced, having vessels running into it from the periosteum, 
Haversian canals in which those vessels run, medullary spaces filled with 
fietal* marrow, lacunm with their contained bone-cells, and canaliculi 
growing out of those lacunae. 

This process of ossification, however, is not the origin of the whole of 
the skeleton, for even in those bones in which the ossification proceeds in a 
great measure from a single centre situated in the cartilaginous diaphysis, 
a considerable part of the original bone is formed by intra-membranous 
ossification beneath the perichondrium or periosteum. Kolliker ^following 
H. Muller, and referring to an observation of Howship to the same effect 
made so long ago as 1819), describes the first rudiment of a long bone as 
having the form of a tube, surrounding the primordial cartilage; thus 
showing that the intra-membranous ossification of the outer part of the 
bone from the periosteum even precedes the intra-eartilaginous dcvel- ' 
opinent of its interior from the ‘ ossific centre.’ Also, a great part of the 
increase in girth of the bone takes place by bony deposit from the deeper 
layer of the periosteum. This process is now acknowledged to belong to 
the intra-membranous form of ossification. Thus even in long bones only 
a portion of their tissue is formed by intra-eartilaginous ossification. 

The shaft of the bone is at first solid, but a tube is gradually hollowed out 
in it by'absorption around the vessels passing into it, which becomes the 
medullary chnal ; and as more and more bone is deposited from the 
periosteum, 80 more and more is removed from around the medul- 
lary membrane, until at length the bone has attained the shape and 
size which it is destined" to retain during adult lift*. As the ossifica- 
tion of the cartilaginous diajliysis exteitds towards the articular ends it 
carries with it, as it were, a layer of cartilage, or the cartilage grows 
as it ossifies. During this period of growth the articular end, or 
epiphysis, remains for some time entirely cartilaginous, then a bony 
centre appears in it, and it commences the same process of intra-carti- 
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laginous ossification, but this process never extends to any very great 
distance. The epiphyses remain separated from the shaft by a narrow 
cartilaginous layer for a definite time. This layer ultimately ossifies, the 
distinction between shaft and epiphysis is obliterated, and the bone has 
assumed its completed form and shape. The same remarks also apply 
to the processes of bone which are separately ossified, and called apophyses. 

The intra-cartilaginous ossification, arid the growth by means of epi- 
physes, are usually described from the long bones ; but almost all the 
bones of the body are primarily laid down in cartilage (see note, p. lv.) ; 
and a great many of the flat and short bones grow by means of epiphysgs, 
as will bo seen in the detailed description of each, given in the body of 
the work. 

The medullary spaces which characterise the cancellous tissue are 
produced by the absorption of the original fcotal bone in the same way as 
the medullary tube is formed, and the same is the case with the Haversian 
spaces above referred to as a sort of intermediate step between the 
Haversian canals and the medullary spaces. Thus the distinction between 
the cancellous and compact tissue appears to depend essentially upon the 
extent to which this process of absorption has been carried, and we may 
perhaps remind the reader that in morbid states of the bone inflammatory 
absorption effects exactly the same change, and converts portions of bone 
naturally compact, into cancellous tissue. 

The intra-membranous ossification is that by which the bones of the 
vertex of the skull are entirely formed. In the bones which are so de- 
veloped no cartilaginous mould precedes the appearance of the bone 
tissue. The process, though pointed out originally by Dr. Nesbitt in the 
year 1736, was first accurately described by Dr. Sharpey ; and it does not 
appear that subsequent observers have been able to add anything essential 
to his description. This is, substantially, as follows s — 111 the membrane 
which occupies the place of the future bone a little network of bony 
spiculae is first noticed^radiating from the point of ossification. When 
these rays of growing bone are examined by the microscope, there is 
found a network of fine clear fibres (osteogenic fibres), which become dark 
and granular from calcification, and as they calcify they arc found to 
enclose in their interior large granular corpuscles (the so-called 6 osteo- 
blasts 9 described above in the account of the intra-cartilaginous ossifica- 
tion). These corpuscles at first lie upon the osteogenic fibres, so that the 
corpuscles must be removed by brushing the specimen with a hair-pencil 
in order to render the fibres clear; but they gradually sink into areola* 
developed among the fibres. The areola* appear to be the rudiments of 
the lacunas, the passages between the fibres Spvm the canaliculi, and the 
osteoblasts are the rudiments of the bone-cells. As the tissue increases 
in thickness vessels shoot into it, grooving for themselves spaces or chan- 
nels, which become the Haversian canals. 

Tlio subperiosteal is in all essential respects tdentical with the intra- 
membranous process of ossificatioh. • • 

The period of ossification is different in different bones. The order of 
succession may be thus arranged (Kolliker) : — 

In the second month, first, itf the clavicle, and lower jaw (fifth to seventh 
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week; then, in the vertebra, humerus, femur, the ribs, and the car- 
tilaginous portion of the occipital boiif . 

At the end of the second, and commencement of the third month, the 
frontal bone, the scapula, the bones of the fore-arm and leg, and upper 
jaw, make their appearance. 

In the third month, the remaining cranial bones, with few exceptions, 
the metatarsus, the metacarpus, and the phalanges, begin to ossify. 

In the fourth month, the ifiac bones, and the ossicula auditus. 

In the fourth or fifth month, the ethmoid, sternum, os pubis, and 
ischium. 

From the sixth to the seventh month, the calcaneum, and astragalus. 

» In the eighth month, the hyoid bone. 

At birth, the epiphyses of all the cylindrical bones, with the exception of 
the lower epiphysis of the femur, and occasionally the upper epiphysis of 
the tibia ; all the bones of the carpus ; the five smaller iWs of the tarsus ; 
the patella; the sesamoid bones; and the coccyx,* are^till unossified. 

From the time of birth to the fourth year, osseous nuclei make their 
appearance also in these parts. 

At twelve years, in the pisiform bone. 

The number of ossific centres is different in different bones. In most 
of the short bones, ossification commences by a single point in the centre, 
and proceeds towards the circumference. In the long bones, there is a 
central point of ossification for the shaft or diaphysis ; and one or more 
for each extremity, the epiphyses. That for the shaft is first to 
appear : those for the extremities appear later. The union of the epi- 
physes with the shaft takes place in the inverse order to that in which 
their ossification began; for although ossification commences latest in 
tlnjse epiphyses towards which the nutrient artery in the several bones is 
directed, they become joined to the diaphyses sooner than the epiphyses 
at the opposite extremity, with the exception of the fibula, the lower end 
of which commences to ossify at an earlier period jlian the upper end, but, 
nevertheless, is joined to the shaft earliest. • 

The order in which tlife epiphyses become united to the shaft, appears 
to bo regulated by the direction of the nutrient artery of the bone. Thus, 
the arteries of the bones of the arm and fore-arm are directed towards the 
elbow, and the epiphyses of the bone forming this joint become united to 
the shaft before those at the opposite extremity. In the lower extremities, 
on the contrary, the nutrient arteries pass in a direction from the knee ; 
that is, upwards in the femur, downwards in the tibia and Jfibula ; and in 
tlieiji it^is observed, that the upper epiphysis of the femur, and the lower 
epiphyses of the tibia and fibula, become first united to the shaft. 

Where there is only one epiphysis, the medullary artery is directed 
towards that* end of the bone where there is no additional centre : as, 
towards the acromial end in the clavicle ; towards the distal end of the 
metacarpal bone of the thumb and great toe ; and toVards the proximal 
end of the other metacarpal «md metatarsal bones. 

Besides these epiphyses for the articular ends, there are others (more 
commonly called apophyses) for projecting parts, or processes, which are 


On the development of the coccyx, Tjide infra, p. 17, 
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formed separately from tlie bulk of the bone. For an account ol these, 
the reader must be referred to the descriptions of the individual bones in 
the sequel. 

A knowledge of the exact periods when the epiphyses become joiued to 
the shaft is often of great importance in medico-legal enquiries. It also 
aids the surgeon in the diagnosis of many of the injuries to which the 
joints are liable; for it not uufrcqucntly happens, that on the application 
of severe force to a joint, the epiphyses become separated from the shaft, 
and such injuries may be mistaken for fracture or dislocation. 


. MUSCULAR TISSUE. 

The muscles are formed of bundles of reddish fibres, endowed with the 
property of contntetility. Two kinds of muscular tissue are found in the 
animal body, viz., that of voluntary or animal life, and that of involuntary 
or organic life. # 

The muscles of animal life (striped muscles) X V1IL— Tnm*v«w section 

are capable of being put in action and con- 
trolled by the will. They are composed of 
bundles of fibres enclosed in a delicate web 
of areolar tissue, called in the figure tlie 
perimysium. 5 Each bundle consists of 
numerous smaller bundles, enclosed in a 
similar fibro-areolar covering, and these 
again of primitive fasciculi. 

The fibres are of no great length— not 
extending, jt is said, further than an inch 
and m half. They end either by blending 
with the tendon or aponeurosis, or else by 
becoming drawn out into a tapering extremity 
which is connected to ike neighbouring fibre 
by means of the sareoleinma. The precise 
mode in which the' muscular fibre joins tlie 
tendon has been variously described by dif- 
ferent observers. It may, perhaps, be sufficient here to say that the 
sarcoleinina, or membranous investment of the muscular fibre, appears 
to^become blended with the tissue of the tendon, and that the muscular 
fibre appears to be prolonged more or less into the tendon, so that the 
latter forjaa a kind of sheath around the fibre for a longer or shorter 
distance. When muscular fibres are attached to the skin or r mucous 
membranes, their fibres are described by Satter as becoming continuous 
with those of the areolar tissue. c 

* The 'primitive fasciculi consist of a number of filaments, enclosed in a 
tubular sheath of transparent, elastic, and apparently homogeneous mem- 
brane, named by Bowman the c 4 Sarcolemip.’ The primitive fasciculi 
are cylindriform or prismatic. Their breadth varies in man from ^ to 
yjo" hicli, the average of the majority being about y-i— • their length 
is not always in proportion to the length of the muscle, but depends "on 
the arrangement of the tensions. This form of muscular fibre is especially 


from the storno-niastoid in 
mtui, 50 times mn^niJiud. a, 
External perimysium. />, In- 
ternal pernmsium. <■, l*rimi- 
ti\ 0 and secondary fasciculi. 
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characterised by being apparently marked with very fine, dark lines or 
m trice, which pass transversely round the fibre, in curved or wavy parallel 
directions, from T - 0 £- 0 - 0 - to -j-j-J 6 - b - of an inch apart. Other striae pass lon- 
gitudinally over the fibres, indicating the direction of the primitive fibrils 
of which the primitive fasciculus is composed. They are less distinct than 
the former. 

The primitive fibril* constitute the proper contractile tissue of the 
muscle. Each fibril is cyliudriform, somewhat flattened, about tuGou °f 


Mg. XIX. —Two human 
muscular fibres, magnified 
350 times. In the one, 
the bundle of fibrillin (h) is 
torn, anti the snrcolcmiuA 
( a) is seen as ail empty tube. 



Fig. XX. — Fragments of striped elementary 
fibres, showing a cleavage in opposite direc- 
tions, magnified 300 diameters, a, Longitudi- 
nal cleavage. The longitudinal and transverse 
lines are both seen. Some longitudinal lines 
are darker and wider jthan the rest, and are 
not continuous from end to end. This results 
from partial separation of Hie fibrillne. c, Fi- 
bril he separated from one another by violence 
at the broken cml of thf fibre, and marked 
by transverse lines equal in width to tlnse on 
the fibre, c' r", represent# two appearances 
commonly presented by the separated single 
fibrilbe (more highly magnified). At o' the 
borders and transverse lines arc; all. perfectly 
rectilinear and the included spaces perfectly 
rectangular. At e" the borders are scalloped 
and the spaces bead-like. When most distinct 
and definite, the fibrilla presents the former of 
these appearances, u, Transverse cleavage. 
The longitudinal lines are scarcely visible. 
tt, Incomplete fracture following the opposite 
surfaces of a disc, which stretches across the 
interval, ami retains the two fragments in con- 
nection. The edge and surfaces of this disc are 
seen to be minutely granular, the granules 
corresponding in size to the thickness of the 
disc, and to the distance between fhe fitont 
longitudinal lines, b, Another disc nearly 
detached. //, Detached disc, more highly 
magnified, showing the sareous elements. 
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an inch in thickness, and marked by transverse stria) placed at the same 
distance from each other as the strice on the surface of the fasciculus. 
Each fibril apparently consists of a single row of minute particles (named 
* sareous elements 9 by TtJowraan), connected together like a string of 
beads. Closer elimination, however, sfiows that the elementary particles 
are little masses of pellucid substance, having a rectangular outline, and 
appearing dark in the centre. These appearances would favour the 
suggestion that the elementary particles of which the fibrils are composed 
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are possibly nucleated cells, cohering in a linear series, the transverse 
marks between them corresponding to their line’ of junction. Kolliker 
however, considers 4 the sarcous eleftients as artificial products, occasioned 
by the breaking up of the fibril at the parts where thfcy are thinner. 

This form of muscular fibre composes the whole of the voluntary 
muscles, all the muscles of the ear, those of the larynx, pharynx, tongue, 
the upper half of the oesophagus, the heart, and the walls of the large 
veins at the point where they open into it. 

The fibres of the heart, however, differ in several particulars from those 
of other striped muscles. They are smaller by about one-tliird, and 
their transverse strim are by no means so distinct. Fat-cells are also 
often found in them to a certain extent, even apart from any obvious 
disease of the organ. They break up much more readily into their 
smallest elements. 'There is also much less (if any) connective tissue 
separating the bundles of fibres ; and Kolliker has described and figured 
the ultimate fibres as anastomosing with each other. 

The unstriped mflscle, or muscle of inorganic life , is found in the walls 
of the hollow viscera, viz. the lower half of the oesophagus and the* whole 
of the remainder of the gastro-intestinal tube ; in the trachea and bronchi ; 
in the gall-bladder and ductus communis choledochus ; in the pelvis and 
calices of the kidney, the ureters, bladder, and urethra ; in the female 
sexual organs, viz. the Fallopian tubes, the uterus (enormously developed 
in pregnancy), the vagina, the broad ligaments, and the erectile tissue of 
the clitoris ; in the male sexual organs, viz. the dartos scroti, the vas 
deferens, and epididymis, the vesiculsc seminalcs, the prostate gland and 
the corpora cavernosa;* in the ducts of certain glands, as in Wharton’s 
duct; in the capsule and trabeculm of the spleen; in the arteries, veins, 
and lymphatics ; in the iris ; and in the skin. 

The fibres of inorganic muscle form flattened bands, interlacing in 
various directions, and which when viewed without reagents appear nearly 
homogeneous, though if the organ from which the fibres arc taken has 
been macerated previously for some time in dilute acid, the nuclei can be 
perceived. Even in fresh fibres the nuclei are occasionally visible. 

• ki many situations these fibres, by prolonged immersion in chromic or 
nitric acid, can be resolved into the elementary contractile fibre-cells of 
which Kolliker has shown that they really consist ; and in some parts, as 
in the arteries and in the skin, such fibre-cells are found single. They 
arg elongated, their length about ten to fifteen times their breadth (•02 ,// 
to o*4'" in length, • 002'" to •003'" in breadth, according to Kolliker), con- 
sisting of a spindle-shaped, homogeneous-looking, fibre-cell, in which a 
rod-shaped nucleus is faintly visible. Acetic acid dissolves Out L the 
granular contents of the*cell, and brings the nucleus clearly into view. 

The unstriped muscle, as a rule, is not under the influence of the will, 
nor is the contraction rapid and involving the whole muscle, as is the 
case with the muscles of animal life. The membi^nes which are composed 
of the unstriped muscle slowly contract in agart of thei^ extent, generally 
under the influence of mechanical stimulus, as that of distension or of 
cold, and then the contracted part slowly relaxes, while another portion 

* Kolliker describes muscular fibres also in tbe tunica vaginalis testis. 
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of the membrane takes up the contraction. This peculiarity of action is 
most strongly marked in the intestines, constituting their vermicular motion . 

In chemical composition, the musfcular fibres of both forms consist 
mainly of a substance {syntonin) nearly identical with the fibrine of the 


Fig, XXI. — Non-striated ele- 
mentary fibres from the hu- 
man colon, a, Treated with 
acetic acid, showing the 
corpuscles, h , Fragment of 
a detached fibre not touched 
with acid. 



Fig. XXII. — Muscular fibre-cells from 
human arteries. i, from the pop- 
liteal artery ; a , without; b> with 
acetic' acid. 2, From a branch of 
the anterior tibial ; «, nuclei of the 
fibres. Magnified 350 times. 



blood ; but, unlike the latter, not dissolved by nitrate of potaslj. Muscle 
after death exhibits an acid reaction; but this appears to be due to 
post-mortem changes. 

The capillaries of muscle are very abundant, and form a series of 
rectangular areola), the branches, which run longitudinally between the 
muscular fibres, being united at short intervals by transverse anasto- 
mosing branches. * • 

Nerves are profusely distributed to the muscular tissue, more especially 
to the voluntary muscles. The mode of their termination will be described 
on a subsequent page. 

The distribution and the mode of origin of the lymphatic vessels pf 
muscle has not yet been ascertained. 

The muscles during life, and for some time after death, respond to the 
appropriate stimulus by contracting in the manner peculiar to the class 
to which they belong. Thfas, for some time after a limb has been 
amputated, it^ muscles can be set in motion by scratching, pinching, or 
galvanising them ; and even after the irritability of the muscular tissue 
has been exhausted by tljp prolonged suspension of th$ circulation, it can 
be at first temporarily restored by injecting fresh arterial blood through 
it (Brown-S4quarS) . The time at which muscular irritability ceases 
after death depends on the vitality of the subject ; thus it ceases in birds, 
whose circulation and vital heat are of a very high degree, sooner than in 
man and quadrupeds ; in these sooner than in fishes, &c. Dr. Sharpey 
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says that it lasts long in hibernating animals killed during tlieir winter 
sleep. It is also affected by the mode of dying, being extinguished instan- 
taneously (as is asserted) in some* cases of lightning-stroke, and much 
diminished by certain gaseous poisons, particularly sulphuretted hydrogen. 

As the muscles die they become stiff, and it is to this cause that the 
rigidity so characteristic of recent death (‘ rigor mortis ’) is due. The 
ultimate cause of the phenomenon is not well understood, beyond the 
obvious fact that it must be due to the change from partial fluidity to a 
solid condition of the contents of the sarcolemma. The periods of its 
occurrence and of its disappearance are very variable, and the causes of 
those variations are of extreme interest and importance, especially in 
medico-legal enquiries, but the subject is too complicated to be adequately 
treated here. All that need bo said in this place is that, as might be 
expected, the rigor is stronger the more powerful and more healthy the 
muscles are, and ^consequently, is both more powerful and more lasting in 
cases of sudden or violent death. It also sets in later in such cases, while 
in emaciated and exhausted subjects it is moie rapid and transient : as is 
also the case, according to Hunter, in animals which have been hunted to 
death. In some instances of violent death in persons of robust frame, the 
rigor mortis lias not entirely disappeared till the end of the first week 
after death. In rare cases (as in some instances of death from lightning) 
the muscles are found rigid immediately, and in other cases rigor com- 
mences in a few minutes, but usually not till six or seven hours after 
death. The cessation of rigidity in the muscles must be regarded as the 
commencement of putrefactive changes. 

NERVOUS TISSUE. 

The nbrvous tissue is composed chiefly of two different structures, the 
grey or vesicular , and the white or fibrous . It is in the former, as is 
generally supposed, that nervous impressions and impulses originate, and 
by the latter that they aye conducted. Hence the grey matter forms the 
essential constituent of all the ganglionic centres, both those separated in 
the ganglia, and those aggregated in the cerebro- spinal %xis ; while the 
white matter is found in all the commissural portions of the nerve centres, 
and in all the-cerebro-spinal nerves. Beside these two principal kinds of 
nervous matter, there is found a third structure — chiefly in the sym- 
pathetic system — called the gelatinous nerve-tissue. 

The nervoi^p substance is again divided into two different systems . The 
first is connected directly with the great central mass enclosed in the 
skull and spine. This is called the cerebro-spinal system , and is divided 
into the brain (including the medulla obldngata), the spihal cord, the 
cranial nerves, the spinal nerves, and the ganglia connected with both 
those classes of nerves. The second, called the sympathetic system , is' 
not directly connected with the brain or spinal cord, though it is so 
indirectly by means of its* numerous communications c with the cranial 
and spinal nerves. It consists of a double chain of ganglia, with the 
branches which go to and come from them. 

A third method of division of the nervous system is based upon the 
functions which it performs. On this principle it is divided into the 
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nervous system of animal life and the nervous system of organic life — the 
former subserving the higher functions of volition, sensation, Ate., the 
latter those of growth and nutritipn. It is clear that the former qualities 
reside mainly in the ccrebro-spinal system, while the intimate connection 
between the sympathetic nerve and the great viscera renders it highly 
probable that the sympathetic system has mainly to do with the orgauic 
functions. Consequently, the cerebro-spinal system was designated the 
system of animal life, and the sympathetic the system of organic life, 
But the distinction, though true to a certain extent, is by no means 
complete, as the student may easily see by consulting the works of 
J modern physiologists. 

The grey or vesicular nervous substance is distinguished by its dark 
reddish-grey colour, and soft consistence. It is found in the brain, spinal 
cord, and various ganglia, intermingled with the fibrous nervous sub- 
stance, but is never found in the nerves. It is composed, as its name 


Fig. XXTIT. — Np wo- vesicles from the 
(ias^umip ganglion of the human sub- 
ject : a, A globular one with defined 
border ; />, its nucleus ; e, its nucleo- 
lus. <7, Caudate vesicle; c, Klongated 
vehicle, with two groups of pigment 
parlicles; /, Vesielo surrounded by its 
sheath or capsule of nucleated par- 
ticles;*//, The sumo, the sheath only 
buinjjf in focus. Magnified 300 dia- 
meters. 



Fig. XXIV. — Nerve-vesicles from the inner parts of 
the grey matter of the convolutions of the human 
brain ; magnified 350 times. Nerve-cells: a } larger, 
by smaller, c, Nerve fibro, with axis-cylinder. 



implies, of vesicules, or corpuscles, commonly called nerve- or gangliotv* 
corpuscles, containing nuclei and nucleoli ; the vesicles being imbedded 
either in a finely granular substance, as in the brain, or in a capsule of 
nucleate!} cells, as in the ganglia. Each vesicle consists of an exceedingly 
delicate membranous wall, enclosing a finely granular material, part of 
which is occasionally of a coarser kind, and, of a reddish or yellowish- 
brown colour. The nucleus is vesicular, much smaller than the vesicle, 
and adherent to some part of its interior. The nucleojus^ which is enclosed* 
within the liucleuj, is vesicu^r in formf of minute size, and peculiarly 
clear and brilliant. The nerve-corpuscles vary in shape and size ; some 
arc small; spherical, or ovoidal, with an uninterrupted outline. These 
forms are most numerous in the ganglia of the sympathetic. Others, called 
caudate or stellate nerve- corpuscles, are characterised by their larger size, 
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and from having one or more tail-like processes issuing from them, which 
occasionally divide and subdivide into numerous branches. These pro- 
cesses are very delicate, apparently tabular, and contain a similar granular 
material to that found within the corpuscle. Some of the processes 
terminate in fine transparent fibres, which become lost among the other 
elements of the nervous tissue ; others may be traced until, after losing 
their granular appearance, they become continuous with an ordinary 
nerve-fibre. 

The white , otherwise called tubular or fibrous nervous substance , is found 
constituting a great part of the brain and spinal cord, almost the whole 
of the cerebro- spinal nerves, and a great part of the sympathetic. 

The tubes, when perfectly fresh, appear to be homogeneous, but they 
soon separate into two parts, the white substance of Schwann and the 
axis-cylinder of Purkinje, the whole being enclosed in a structureless 


Fig. XXV.— Human nerve-tubes, magnified 
350 times. Thr&* of them are fine, one 
of which is varicose, one of middling 
thicknos, and Vith a simple contour ; and 
three thick, two of which are double con- 
toured, and one with grumous contents. 



Fig. XXVI. — A nerve-tube of the 
common eel in water. The delicate 
line on its exterior indicates the 
tubular membrane. The 1 dark 
double-edged inner one is the 
white substance of Schwann, 
slightly wrinkled, b, the same in 
ether. Several oil-globules have 
coalesced in the interior, and others 
have accumulated around the ex- 
terior of the tube. The whjto 
substance has in part disappeared. 
Magnified 300 diiimeters. 



membrane— the tubular membrane.* The white substance is regarded as 
being a* fatty matter in a fluid state, which isolates and protects the 
essential part of the nerve — the axis-cylinden The partial coagulation of 
this white substance which follows on coolipg gives the nerve-tube, when 
ex^rmiied after death, a double contour — the darker part seen on the 
outsidjte of the axis-cylinder being the white substance of Schwann. In 
c onseqtSi|eiice of the extreme delicacy of the tubular membrane, even slight 
pressun will often give nerve-tubes a varicose 1, outline, and drops of oil, 
from tb ■ transudation of the* fatty matter, often 1 form outside the 
tubular jj embrane. This is, of course, promoted by the action of ether. 

H ft ^ ^ F le <lpscribes aR d figures cases in which several fibres, some with, others without 
ie WiU- * ubstance, are enclosed in a common tubular membrane. See Phil. Trans., 1862* 
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The axis-cylinder constitutes about one-lialf or one-third of the nerve- 
tube, the white substance being greater in proportion in the nerves than 
in the central organs. The axis-cylincter is perfectly transparent, and is 
therefore indistinguishable in a perfectly fresh and natural state of the 
nerve. It is described by Kblliker as being distinguished from the white 
substance by the fact that though soft and flexible it is not fluid and 
viscid, but firm and elastic, somewhat like coagulated albumen, with which 
it appears for the most part also to agree in its chemical characters. In 
appearance it is pale and homogeneous, or more rarely finely granular or 
striated. 

Beside these nerve-fibres, which consist of two distinct parts, others are 
found in which only the axis-cylinder can be recognised, surrounded by 
its medullary membrane, whilst there are again mere primitive fibrils 
found in various parts which are perfectly destitute of any visible struc- 
ture, and only recognised as nerves by their connection with ganglionic 
cells, or with obvious nerve-tubes.* They display a orreat tendency to 
become varicose on manipulation. The finely-striated appearance of those 
nerves, 'which consist only of the axis-cylinder and fts membranous 
investment, renders it probable that these also are formed of an aggre- 
gation of the primitive fibrillsc. 

Thus three different kinds of white nerve-fibres ai*e described by recent 
authorities — viz., l. Those which consist of the axis-cylinder, enslieathed 
in the white substance of Schwann, the whole being invested by the 
tubular membrane ; 2. those which consist of the axis-cylinder and medul- 
lary •membrane only ; and 3. the primitive fibrils, of which it is believed 
that the axis-cylinder of the more composite nerves is made up.f 

Most of the nerves of the sympathetic system, and some of the cerebro- 
spinal (sec especially the description of the olfactory nerve, infra p. 496), 
consist of a fourth description of nervous fibres, { which are dhllcd* the 
grey or gelatinous nerve-fibres (fibres of Eemak). These consist of a 
bundle of finely-granular fibrilke, enclosed in a sheath. Nuclei may be 
detected at intervals in each fibre, which Scliult^o believes to be situated 
in the sheath of the nerve. In external appearance the gelatinous nerves 
arc semi-transparent, and grey or yellowish-grey. The individual fibres 
vary in size— most of them being of smaller size than in the cerebro-Bpinal 
nerves, so that the average size of the latter is given at to of 
an inch, and of the former at only half that size ; but, on the one hand, 
the smallest fibrils of the cerebro-spinal system are, as we have seen, of 
hardly appreciable thickness ; while, on the other, some of the gelatinous 
fibres (especially those in the olcfactory bulb) are said to be three or four 
times as "thick as those of the cerebro-spinal nerves. 

Chemical composition . — The •following analysis, by Lassaigne, represents 
• 

* Schultze (Striker’s Ifandbtwh , fig. 17, P- 109) represents these primitive fibrils, both in 
their connection with ganglion-cells and with larger nerves. See also below Fig. XXXIII. 

t Schultze believes that the ^rimitivo fibrils are the essential element of all nerves; thus, 
according to him, the essential difference between the gelatinous and the ordinary nerve 
fibrils consists in the absence from the former of the white substance (medulla) of Schwann, 
while the tubular membrane is present. The small nerve-fibres, on the other hand, described 
as primitive fibrils or naked axis-cylinders, are either destitute of any investment, or sur- 
rounded merely by a structureless basement membrane. 

t The real nature of these fibres has been doubted by several authors. It seems better, 
however, and more consonant with the piv-\ aleftt opinion, to describe them as trulv nervous* 
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the relative proportion of the different constituents composing the grey 


and white matter of the brain 
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It appears from this analysis, that the cerebral substance consists of 
albumen, dissolved in water, combined with fatty matters and salts. The 
fatty matters, according to Fremy, consist of cerebric acid, which is most 
abuudant, cholesterin, oleopliosplioric acid, and olein, margarin, and 
traces of their acids. The same analyst states that the fat contained in 
the brain is confuted almost exclusively to the white substance, and that 
its colour becomes lost when the fatty matters are removed. According 
to Vauquelin, the cord contains a larger proportion of fat than the brain ; 
and, according tb L’Heriticr, tlie nerves contain more albumen and more 
soft fat than the brain. 

With regard to the constitution of tlie different portions of tlie nervous 
system, tlie cerebrospinal axis is composed of the two above-described 
kinds of nervous structure, intermingled in various proportions, and 
having in tlie brain a very intricate arrangement, which can only be fully 
understood by a careful study of the details of its descriptive anatomy in 
the sequel. The grey or vesicular nervous matter is found partly on the * 
surface of the brain, forming the convolutions of the cerebrum, which 
are in the most direct relation to the mental faculties, and tlie lamina) of the 
cerebellum, the functions of which are still a matter of dispute. Again, 
grey 4 matter is found in the interior of tlie brain, collected into large and 
distinct masses or ganglionic bodies, such as the corpus striatum, optic 
thalamus, and corpora quadri gemma; the functions of which bodies, so far 
as they have been ascertained, have been found to be connected witli some 
of the main organic endowments of the body, such as voluntary motion, 
s**;sation, sight. Finally, grey matter is found intermingled intimately 
witli tlie white, and without definite arrangement, as in the corpora 
dentata of the medulla- and cerebellum, or the grey matter in tlie Pons 
and the floor of the fourth ventricle. Such scattered masses of grey 
matter are, in many instances at any rate, connected to all appearance 
with the origin of particular nerves. In other situations their use is as 
yet unknown. 

The proper nervous matter, both in the brain and spinal cord, is traversed 
and supported by a network of fine connective tissue. This has been 
termed by Yirchow the neuroglia, and is supposed to be the source of one 
of the forms of tumour recently described by that author under the name 
of glioma . • « 

The white matter of the brain ns divisible* into four distinct classes of 
fibres. There are, in the first place, the nerves which arise in the grey 
matter, and pass out through tlie cranial foramina. Next, the fibres 
which connect the brain with the spinal cord ; that is to say, those which 
are usually traced upwards* from the columns of the spinal cord, through. 



IUIA1N. 


lxii 

the medulla oblongata into the cerebrum, chiefly by means of the anterior 
pyramids, fasciculi teretes and restifopn bodies, passing through the Pons 
and crura cerebri to expand into the corpora striata, optic thalmi and 
convolutions (corona radiata*), and, by means of the restiform bodies, into 
the cerebellum. 

The other two classes of white fibres in the brain are commissural ; 
some of the commissures serving to connect different parts of the same 
hemisphere together (as the fornix, the processus e cerebello ad testes, &c.)> 
or even different parts of the same section or organ, as the archiform fibres 
of the medulla. Most of these commissures are longitudinal; while 
others — as the corpus callosum and the transverse fibres of the Pons 
Jfcirolii- — are transverse, serving to connect opposite hemispheres together, 
and thus probably securing the single action of a double organ. 

The following is Dr. Lockhart Clarke’s account of the intimate struc- 
ture of the cerebral convolutions : — 

‘ Most of the convolutions, when properly examine^, may bo seen to 
consist of at least seven distinct and concentric layers of nervous sub- 
stance, which are alternately paler and darker from the circumference to 
the centre. The laminated structure is most strongly marked at the 
extremity of the posterior lobe. In this situation all the nerve-cells are 
small, but differ considerably in shape, and are much more abundant in 
some layers than in others. In the superficial layer, which is pale, they 
are round, oval, fusiform, and angular, but not numerous. The second 
and darker layer is densely crowded with cells of a similar kind, in 
company with others that are pyriform and pyramidal, and lie with their 
tapering ends either towards the surface or parallel with it, in connection 
with fibres which run in corresponding directions. The broader ends of 
the # pyramidal cells give off two, three, four, or more processes, which 
run partly through the white axis of the convolution, and in # part 
horizontally along the plane of the layer, to be continuous like those 
at the opposite ends of the cells, with nerve ^fibres running in dif- 
ferent directions. The third layer is of a much paler colour. It is 
crossed, however, at right angles by narrow and elongated groups of 
small cells and nuclei of the same general appearance as those of ffie 
preceding layer. These groups are separated from each other by bundles 
of fibres, radiating towards the surface from the central white axis of the 
convolution, and together with them form a beautiful fanlike structure. 
The fourth layer also contains elongated groups of small cells and nuclei, 
radiating at right angles to its plane ; but the groups are broader, more 
regular, and, together with the bundles of fibres between them, present a 
more distinctly fanlike structure. The fifth layer is again paler and 
somewhat wliite. It contains, however, cells and nenclei which, have a 
general reseiflblance to those of the preceding layers, but they exhibit 
only a faintly radiating arrangement. The sixth and most internal layer 
is reddish grey. It not <5nly abounds in cells like thosd already described, 
but contains others that are mther largel:. It is only here and there that 
the cells a.re collected into elongated groups, which give the appearance 
of radiations. On its under side it gradually blends with the central 
white axis of the convolution, into which its cells are scattered for some 
distance. • 
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‘The seventh layer is this central white stein or axis of the convolution 
On every side it gives off bundles o£ fibres, which diverge in all directions, 
and in a fanlike manner towards the surface, through the several grey 
layers. As they pass between the elongated and radiating groups of cells 
in the inner grey layers, some of them become continuous with the pro- 
cesses of the cells in the same section or plane, but others bend round ami 
run horizontally, both in a transverse and longitudinal direction (in re- 
ference to the course of the entire convolution), and with various degrees 
of obliquity. While the bundles themselves are by this means reduced in 
size, their component fibres become finer in proportion as they traverse 
the layers towards the surface, in consequence, apparently, of brunches 
which they give off to be connected with cells in their course. Thos<* 
which reach the outer grey layer are reduced to the finest dimensions, 
and form a close network, with which the neuclei and cells are in con- 
nection. 

‘Besides these §bres which diverge from the central white axis of the 
convolution, another set, springing from the same source, converge or 
rather curve inwards from opposite sides, to form arches along some of 
the grey layers. These arciform fibres run in different planes — trans- 
versely, obliquely, and longitudinally — and appear to be partly continuous 
with those of the divergent set which bend round, as already stated, to 
follow a similar course. All these fibres establish an infinite number of 
communications in every direction, between different parts of each •con- 
volution, between different convolutions, and between these and the 
central white substance. 5 • 

Dr. Clarke then goes on to describe in detail the minuter differences 
which exist between the structure of the convolutions in different parts of 
the brain.* 

• • • 

Spinal cord.-— In the spinal cord, on the other hand, the grey matter is 
entirely in- tlio interior of the organ, and is collected together into one 
central mass, while the* whole of the white matter is external, and is 
arranged into the various columns and commissures described at p. 462 
elTsqq. We shall hero merely give an account of the intimate structure of 
the cord, which is condensed from the researches of Dr. Lockhart Clarke.f 

The white substance 6 f the cord consists of transverse, oblique, and lon- 
gitudinal fibres, with blood-vessels and connective tissue. 

• Tho transverse fibres proceed from the grey substance, and form with 
each other a* kind of plexus between the bundles of longitudinal fibres, 
with which many are continuous ; while others reach the surface Qf the 
cord through fissures containing connective tissue. Within the grey 
substance they are continuous with the roots of the nerves, with the 
processes of the nerve-cells, and with the anterior and posterior com- 
missures. The oblique fibres proceed from the grey substance both 
upwards and dowifwards : they form the deep strata of the white columns, 
and, after running a variable len'gth, bocom« superficial The longitudinal 
fibres are more superficial, run nearly parallel with each other, and form 
the greater portion of the white columns. 

# See Dr. Clarke’s summary of his researches on this subject in Maudsley on the Patho- 
logy and Pkyuofogu p. $0-63. 

T Phil. 1851-1855, part iii. ; 1858, part i. j 1859, pnrt i. • 1862, part ii. 
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The grey substance of the cord consists of, I. Nerve-fibres of variable, 
but smaller, average diameter than thpse of the columns ; 2. nerve-cells 
of various shapes and sizes, with from two to eight processes ; 3. blood- 
vessels and connective tissue. 

Each lateral half of the grey substance is divided into an anterior and 
posterior horn, and the tractus intermedio-lateralis, or lateral part of the 
grey substance between the anterior and posterior cornua. 

The posterior horn consists of two parts, the caput cornu, or expanded 
extremity of the horn (Fig. XXVII.), round which is the lighter space 

or lamina, the gelatinous sub- 
stance and the cervix cornu, or 
remaining narrow portion of 
the horn, as far forwards as the 
central canal. 

The gelatinous substance con- 
tains along i^ border a scries of 
large nerve-cells ; but more in- 
ternally consists of a stratum of 
small cells traversed by trans- 
verse, oblique, and longitudinal 
fibres. (Figs. XXVI11. XXIX.) 

Nearly the whole inner half 
of the cervix is occupied by a re- 
markable and important column 
of nerve-cells, called th o posterior 
vesicular column (Fig. XXVIL), 
which varies in size and appear- 
ance in different regions of the cord, and is intimately connected with the 
posterior roots of the nerves. # • 

Within, and along the outer border of the cervix, are several thick 
bundles of longitudinal fibres, represented in Fig. XXVII. by the dark 
spots ; other bundles of the same kind may be soen in the grey substance 
along the lino of junction of the caput with the cervix cornu. (Fig. 
XXVIII.) 

The anterior horn of the grey substance in the cervical and lumbar 
swellings, where it gives origin to the nerves of the extremities, is much 
larger than in any other region, and contains several distinct groups of 
large and variously shaped cells. This is well shown on comparing the 
above figures. • 

TJje tractus intermedio-lateralis (Fig. XXVII.) extends from the upper 
part of the lumbar to the louver part of the cervical enlargement, and con- 
sists of variously shaped cells, which are smaller than those of the anterior 
cornu. In tlfe neck, above the cervical enlargement, a similar tract re- 
appears, and is traversed by the lower part of the spinal acccssoiy nerve. 

Origin of the Spinal Iferves in the Cord . — The posterior roots are larger 
than the anterior; but their componeht filaments are finer and more 
delicate. They are all attached immediately to the posterior columns 
only, and decussate each other in all directions through the columns ; but 
some of them pass through the grey substance into both the lateral and 


Eig. XXVII. — Transverse section of the grey sub- 
stance of the spinal cord, near the middle of 
• the dorsal region. Magnified 13 diameters. 

J. L. Clarke, tkL 
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l r ig. XXYI 1 I. — Transverse section of tlie grey substance of the spinal cord through the 
middle of the lumbar enlargement. On the left side of the groups of largo cells are 
seen, on the right side, the course of the fibres without the cells. Mngnilied 13 
diameters. — J. L. Cmkki:, del 



anterior columns. Within the grey sub- 
stance they run longitudinally upwards 
and downwards ; transversely through the 
posterior cbmmissure to the opposite side ; 
and into the anterior cornu of their own 
side. (Figs. XXVIII. XXIX.) 

The anterior roots , are attached exclu- 
sively to the anterior column, or rather 
to the anterior part of the antero-lateral 
columns ; for there is no antero-lateral 
fissure dividing the anterior from the lateral 
column. Within the grey substance the 
fibrils cross each other, and diverge in all 
directions, like the expanded hairs of 
a brush (Fig*- XXVITI. XXIX.), some of 
them running more or less longitudinally 
upwards and downwards ; and others decus- 
sating those of the opposite side through 
the anterior commissure in front of the 
central canal. 

All the fibres oflboth roots of the nerves 
proceed through the white columns into 
the grey substance, witji, perhaps, the 
exception of some which appear to run 
longitudinally in the posterior columns; 
but whether t tliese lattei 4 fibres of the 


Fig. XXIX. — Longitudinal section of 
the white and grey Mib&tance of the 
spinal cord, through the middle of 
the lumbar enlargement. Mag. 
14 diam.— J. L. Cm it m*, del. 
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posterior roots ultimately enter the grey substance of the cord, after a 
very oblique course, or whether they proceed upwards to the brain, is 
uncertain. 

The Central Canal of t)ie Spinal Cord . — In the foetus until after tlic 
sixth month, a canal, continuous with the general ventricular cavity of 
the brain, extends throughout the entire length of the spinal cord, formed 
by the closing-in of a previously open groove. 

In the adult, this canal can only be seen at the upper part of the cord', 
extending from the point of the calamus scriptorius, in the floor of the 
fourth ventricle, for about half an inch down the centre of the cord, where 
it terminates in a ml de sac ; the remnant of the canal being just visible 
jn a section of the cord, as a small, pale spot, corresponding to the 
centre of the grey commissure : its cavity is lined with a layer of cylin- 
drical ciliated epithelium. In some cases, this canal remains pervious 
throughout the whole length of the cord. 

The Ganglia may be regarded as separate and independent nervous 
centres* of smaller size and less complex structure than* the brain, con- 
nected with each other, with the cerebro-spinal axis, and with the nerves 
in various situations. They are found on the posterior root of each of the 
spinal nerves ; on the posterior or sensory root of the fifth cranial nerve ; 
on the facial nerve ; on the glosso-pharyngeal and pneinnogastric nerves ; 
in a* connected series along each side of the vertebral column, forming the 
trunk of the sympathetic ; on the branches of that nerve, and at the point 
of junction of those branches with the cerebro-spinal nerves. On section, 
they arc seen to consist of a reddish grey substance, traversed by numerous 
white nerve-fibres: they vary considerably in form and size; the largest 
are found in the cavity of the abdomen ; the smallest, not visible with 
the naked eye, exist in considerable numbers upon the nerves distributed 
to the different viscera. The ganglia are invested by a smooth and firm 
closely-adhering membranous envelope, consisting of dense areolar tissue; 
this sheath is continuous with the neurilemma pf the nerves, and sends 
numerous processes into the interior of the ganglia, which support the 
blood-vessels supplying its substance. 

In structure, all ganglia are essentially similar, consisting of the same 
structural elements as the other nervous centres, viz., a collection of 
vesicular nervous matter , traversed by tubular and gelatinous nerve-fibres. 
The vesicular nervous matter consists of nerve-cells or ganglion-globules, 
most of which appear free, and of a round or oval form : ihese are more 
especially seated near the surface of the ganglion ; others have caudate 
processes, and give origin tj> nerve-fibres. In the ganglia, tbe nerve-cells 
are usually enclosed in a capsule of granular corpuscles and fibres. The 
tubular nerv<?-fibres run through the ganglion, some being collected into 
bundles, while others, separating from each other, take a circuitous 
course among the nerve-fcells before leaving the ganglia. 

• • * 

The Nerves are round or flattened cords, which are connected at one 
end with the cerebro-spinal centre or with the ganglia, and are distributed at 
the other to the various textures of the body : they are subdivided into 
two great classes, the cerebro-spinal, which proceed from the cerebro- 
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spinal axis, and tlie sympathetic or ganglionic nerves, which proceed from 
the ganglia of the sympathetic. • 

The Cerebrospinal nerves consist of numerous nerve-fibres, collected 
together and enclosed in a membranous sheath. A small bundle of 
primitive fibres, enclosed in a tubular sheath, is called a funiculus \ if the 
nerve is of small size it may consist only of a single funiculus, but if 
large, the funiculi are collected together into larger bundles or fasciculi ; 
and are bound together in a common membranous investment, termed the 
sheath . In structure, the common sheath investing the whole nerve, as 
well as the septa given off from the sheath* and which separate the 
fasciculi, consist of areolar tissue, composed of whito and yellow elastic 
fibres, the latter existing in greatest abundance. Tlie tubular sheath of 
the funiculi, or neurilemma , consists of a fine, smooth, transparent mem- 
brane, which may be easily separated, in the form of a tube, from the 
fibres it encloses ; in structure, it is, for the most part, a simple and 
homogeneous transparent film, occasionally composed of numerous minute 
reticular fibres. 

The cerebro-spinal nerves consist almost exclusively of the tubular 
nerve-fibres, the gelatinous fibres existing in very small proportion. 

The blood-vessels supplying a nerve terminate in a minute capillary 
plexus, the vessels composing which run, for the most part, parallel with 
the funiculi ; they are connected together by short transverse vessels, 
forming narrow oblong meshes, similar to the capillary system of muscle. 

The nerve-fibres, as far as is at present known, do not coalesce, but 
pursue an uninterrupted course from the centre to the periphery.' In 
separating a nerve, however, into its component funiculi, it may be seen 
that they do not pursue a perfectly insulated course, but occasionally join 
at a very afcute angle with other funiculi proceeding in the same direc- 
tion*; from which again, branches are given off, to join again in like 
manner with other funiculi. It must be remembered, however, that in 
these communications tlie nerve-fibres do not coalesce, but merely pass 
into the sheath of the adjacent nerve, become intermixed with its nerve- 
fibres, and again pass on to become blended with the nerve- fibres in some 
adjoining fasciculus. 

Nerves, in their course, subdivide into branches, and these frequently 
communicate with branches of a neighbouring nerve. In the subdivision 
of a nerve, the filaments of which it is composed are continued from the 
trhnk into the branches, and at their junction with the branches of 
neighbouring * nerves the filaments pass to become intermixed with those 
of the other nerve in their further progress ; in no instance, however, 
have the separate nerve-fibres been shown to inosculate. 

The communications which take place between two or "more nerves, 
form what is called a plexus . Sometimes a plexus is fBrined by the 
primary branches of the trunks of the nerves, as the cervical, brachial, 
lumbar and sacral plexuses, and occasionally by the terminal fasciculi, as 
in the plexuses formed at the perfphery of the body. In the formation of 
a plexus the component nerves divide, then join, and again subdivide in 
such a complex manner that the individual fasciculi become interlaced 
most intricately ; so that each branch leaving a plexus may contain 
filaments from^acli of the ‘primary nervous trunks which form it. In tlie 
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formation also of the smaller plexuses at the periphery of the body, there 
is a free interchange of the fasciculi ^id primitive fibrils. In each case, 
however, the individual filaments remain separate and distinct, and do 
not inosculate with each other. 

It is probable that, through this interchange of fibres, the different 
branches passing off from a plexus have a more extensive connection 
with the spiual cord than if they each had proceeded to be distributed 
without such connection with other nerves. Consequently, the parts 
supplied by these nerves have more extended relations with the nervous 
centres ; by this means, also, groups of muscles may be associated for 
combined action. 

• The Sympathetic nerve consists of tubular and gelatinous fibres, inter- 
mixed with a varying proportion of filamentous areolar tissue, and 
enclosed in a sheath formed of fibro-areolar tissue. The tubular fibres 
are, for the most part, smaller than those composing the cerebro-spinal 
nerves ; their double contour is less distinct, and, according to Remak, they 
present nuclei similar to those found in the gelatinous nerve-fibres. 
Those branches of the sympathetic which present a well-marked grey 
colour, are composed more especially of gelatinous nerve-fibres, intermixed 
with a few tubular fibres ; whilst those of a white colour contain more of 
the tubular fibres, and a few gelatinous. Occasionally, the grey and white 
cords # run together in a single nerve, without any intermixture, as in the 
branches of communication between the sympathetic ganglia and the 
spinal nerves, or in the communicating cords between the ganglia. 

The nerve-fibres, both of the cerebro-spinal and sympathetic system, 
convey impressions of a two-fold kind. The sensory nerves, called also 
centripetal or afferent nerves, transmit to the nervous centres impressions 
ma<Je upon the peripheral extremities of the nerves, and in tlfis way the 
mind, through the medium of the brain, becomes conscious of external 
objects. The motor nerves, called also centrifuyal or efferent nerves, transmit 
impressions from the nervous centres to the parts to which the nerves are 
distributed, these impressions either exciting muscular contractions, or 
influencing the processes of nutrition, growth, and secretion. 

Terminations of Nerves. — B) r the expression 6 the termination of nervG- 
fibres ’ is signified their connections with the nerve centres and with the 
parts which they supply. The former are called their central , the latter 
their peripheral terminations. With regard to the central terminations 
of the nerves, little is as yet certainly known.* The nerve-cells, t>r 
nerve-corpuscles, above figured, have been regarded as the«central origin 
of tlje fibres with which they are connected ; and it is very probable that 
in many cases they are so. . There are instances, however, in which such 
cells occur as mere nucleated swellings in the course of a nerve, and in 
these cases tfley obviously cannot be regarded as being in any sense the 
origins of the nerves. In other cases, as in the nerve-cells in the 
anterior horn of the g^ey matter of the cord, there # are numerous pro- 

• t 

* The most recent author, and one of the most distinguished observers on this subject, 
Max Schultze, speaks thus : f In the present state of our knowledge, wo are not in a position 
to assign its central origin to any single primitive fibril of the nervous system, however 
certainly we may have discovered the peripheral terminations of a great part of them.’ 
Schultze, in Strieker’s Hundbuch , 1868, p. 134. • 
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cesses springing out of the cell ; one of these (and according to Deiters 
one only) is recognised as an axis-cylinder ; the others are fibrillue, which 
are, continuous with similar fibrilla) of which under high powers the 
apparently granular contents of the cell are found to be composed, and 
which appear therefore simply to run through the cell. The fibrilhe 
may be, and probably are, primitive nervous fibrils, but they are so 
delicate that it has not as yet been found possible to ascertain their 
destination. With regard also to the axis-cylinder which is seen pro- 
ceeding out of the ganglionic corpuscle, although it is highly probable 
that it originates in that corpuscle, the fact has not been proved — nor has 
its relation to the nucleus of the corpuscle been demonstrated. In fine, 
all that is known on the subject is that many of the fibrillin and axis- 
cylinders can be shown either to originate in or to pass through ganglionic 
corpuscles (or nerve-cells), and other nerves can be shown to contain such 
nerve-cells in their interior at certain parts of their course. But whether in 
the case of such connection in one of the central organs the cell is to be 
regarded as the origin of the nervous fibril, or whether the fibril merely 
passes through the cell (as some observers believe), just in the same manner 
as nerves pass through ganglia, has not been determined. If the latter 
view be correct, it may be that nerves have really no central termination, 
but that their fibrils start from their peripheral distribution, travel to the 
nervous centre, are there brought into connection with the nerve-cells, 
and thence return to their distribution. However, in the present state of 
anatomical knowledge, the more probable opinion seems to be that which 
is usually entertained; viz., that each nerve-fibre is connected somewhere 
with a ganglionic corpuscle which is to be regarded as its central ter- 
mination or origin. Dr. Beale asserts that even in those ganglion-cells, 
which appear either altogether destitute of processes, or unipolar, numerous 
fibres can be seen proceeding out of them if the proper reagents be used 
and very high powers employed. 

2?he peripheral connections, or terminations of the nerve-fibres, are 
somewhat more easy tQ ascertain, though even as to these a great 
difference exists with respect to minute details. They are usually and 
riaiurally studied in the sensory and motor nerves separately. 

Sensory nerves sometimes terminate in minute plexuses in tlio subcuta- 
neous or submucous areolar tissue. Dr. Sharpey says that he has seen 
the ultimate fibres of these minute plexuses come into close contact with 
the connective-tissue corpuscles, but has not been able to trace any 
distinct connection between them. 

The white substance of Schwann and the tubular sheath usually dis- 
appear as the nerve approaches its termination, leaving only the axis- 
cylinder invested by its proper basement-membrane, on which nuclei can 
be seen at intervals, and in many cases the axis-cylinder itself breaks up 
into the primitive fibrils. In some parts, however, the fibres appear to be 
enclosed up to theit termination in a sheath whi£h is either a prolongation 
of the neurilemma, or a continuation of tfie tubular •membrane. The 
differences of opinion prevailing on the question of the ultimate distribu- 
tion of the nerve-fibres depend on their extreme delicacy and the conse- 
quent great difficulty of following individual fibres in continuity. Hence 
what some observers describe as a free end in which the nerve terminates, 
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others regard as merely a bending of the fibre where it becomes lost to 
sight, or a spot where it is lost sight of in consequence of the power used 
being too low, or from difficulty in focussing. These ultimate fibres, it 
should be remembered, are structureless, and can therefore only be 
recognised positively as nervous by their continuity with a nerve of 
more complex structure. 

In the papillae of the skin, or mucous membrane, and on the surface of 
various membranes (conjunctiva, mesentery, &c.), three different kinds of 
terminal organs have been found connected with the nerves, viz, the end- 
bulbs of Krause, the tactile corpuscles of Rudopli Wagner, and the 
Pacinian corpuscles. 

# The end-bulbs of Krause are small capsules of connective tissue, iu 
which nuclei can be detected by reagents, and in which one or more 
nerve-fibrils terminate either in a coiled plexiform mass or in a bulbous 
extremity. They have been described as occurring in the conjunctiva, 
the mucous membrane of the mouth, and the surface of the glans penis 
and glans clitoridis.* 

The tactile corpuscles of Wagner ((Fig, XXX.) are described by him as 
oval-shaped bodies, made up of superimposed saccular laminae, presenting 
some resemblance to a miniature fir-cone, and he regarded them as directly 
concerned in the sense of touch. Kbllikcr considers that the central part 
of the papillae generally consists of a connective tissue more homogeneous 
ihamfhat of the outer part, surrounded by a sort of slieath of elastic 
fibres, and he believes that these corpuscles are merely a variety of this 
structure. The nerve-fibres, according to this observer, runup in a waving 
course to the corpuscle, not penetrating it, but forming two or three 
coils round it, and finally join together in loops. These bodies arc not 
found in all the papilla) ; hut, from their existence in those parte in which 
the skin is highly sensitive, it is probable that they are specially concerned 
in the sense of touch, though their absence from the papilla) of other 
tactile parts shows that they are not essential to this sense. 

The Pacinian corpuscles t (Fig. XXXI.) arefoupd in the human subject 
chiefly on the nerves of the fingers and toes, lying in the subcutaneous 
cellular tissue : but they have also been described by Eauber as connected 
with the nerves of the joints, and with the nerves lying between many of the 
muscles of the trunk and limbs. Each of these corpuscles is attached to and 
encloses the termination of a single nerve. The corpuscle, which is perfectly 
visible to the naked eye (and which can be most easily demonstrated in the 
mesentery of a cat), consists of a number of concentric laygrs of cellular 
tissue, between which Todd and Bowman have figured capillary vessels as 
running.* The nerve, at its entrance into this body, parts with its white sub- 
stance, and tlte axis-cylinder rtins forwards in a kind of cavity in the centra 
of the corpuscle to terminate in a rounded end or knob, sometimes bifur- 
cating previously, in which case each branch has a similar termination.' 
Grandry, who has examined these corpuscles with very high magnifying, 
powers, describes Jbhe axis-cjjinder as •exhibiting a very well marked' 
fibrillar structure, and the bulbous end as consisting of a mass of granules, 
into which the fibrils run, diverging as they approach it. The investing 

* Krause, Die tcrminalen Korperehcn, i860. Anaiomische Untwsuchitnye?i, 1861, 

t Often called in German nnntomical works 1 corpuscles df Vater.' t 
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capsules are from thirty to sixty in number, the outer being more sepa- 
rated from each other, as if by a clear fluid, while the inner are closely 
applied together. Schultze calls attention to the striking resemblance in 
all essential particulars between these corpuscles and Krause’s end-bulbs 
above described.* 

In the special organs the nerves end in various ways, which hitherto are 
not perfectly known. 


Fig. XXX. — A, Side view of a papilla of 
the hand, a , cortical layer ; A, tactile cor- 
puscle, with transverse nuclei ; c ) small 
nerve of the papilla, with neurilemma ; d y 
its two nervous fibres running with spiral 
coils around the tactile corpuscle ; c y ap- 
parent termination of one of these fibres, 
n, A tactile papilla seen from above, so as 
to show its transverse section, a, cortical- 
layer; A, nerve-fibre ; c, outer layer of the 
tactile body, with nuclei ; d } clear interior 
substance. From 4 he human subject, 
treated with acetic acid. Magnified 350 
. times. • 



Fig. XXX L — Pacinian corpuscle with 
its system of capsules and central 
cavity, a, artorial twig, onding in 
capillaries, which form loops in some 
of the intercapsular spaces, and one 
penetrates to the central capsule ; A 
the fibrous tissue of the stalk pro- 
longed from the neurilemma ; n y 
nerve-tube advancing to the central 
capsule, there losing its white sub- 
stance, and stretching along the axis 
to the opposite end, where it is fixed 
by a tubercular enlargement. 



Hoyei* and Cohnlieint have described tbe jiervcs of the cornea as ter- 
minating in primitive fibrillce, which run between the cells ‘forming the 
pavement-epithelium of that membrane, and end on its* free surface. 
This, however, is doubted by Hulke,f who has only succeeded in 
tracing them as* far as the middle tier 6f the epithelial cells. 
Scliultae discovers in the olfactory mucous unembrane, kfing between the 
<iells of its epithelium, spindle-shaped cells, each possessing a central and 

* Strieker's JIandburh, p. 12 3. 

t Lectures on the Histology of the Eye, dt the Royal Ccllegeof Surgeons, June 1869; 
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a peripheral process— the central process being, according to him, con- 
tinuous with a primitive fibril of the olfactory nerve, and the peripheral 
process either ending on the free surface of the epithelium, as is the case 
in men, mammals and fishes, or in some other animals prolonged into a 
long stiff hair. These cells he has denominated c olfactory cells ; ’ and 
similar cells have been described by Axel Key, Schwalbe, and Loven, in 
the papillae circumvallatm of man, and the fungiform papilla} of the frog 
(‘ taste-cells 9 ). The fibres also of the optic nerve have, according to 
Schultze, a similar connection with the cells (‘ sight- cells y ) of the 
retina (see p. 578) ; and cells somewhat similar, and connected with 
processes that pass through the epithelium, are to be found on the 
nerve fibrils of the auditory nerve, in the membranous labyrinth 
(* hearing-cells 9 ). 

The terminations of the nerves in the hair-bulbs is probably to be 
found in the papillae at their root, as ' is also the case in the teeth. In 
glands the nerves, according to Pfliiger, are connected with the caocai 
commencements of the gland-tubes— at least he Infs described this 
arrangement in the salivary glands, and thus he is led* to regard the 
nuclei of these caecal pouches as the terminations of the nerves. 

Motor nerves are to be traced either into unstriped or striped fibres. 

In the unstriped fibres it appears from the researches of Beale, Fran- 
kenluiuser and Julius Arnold, that the ultimate fibrils of the nerves form 
plexuses at the junctions of the branches of which small nuclear bodies are 
situated. These nuclei are regarded by Arnold as the real terminations of 
the serves, for although he agrees with Frankenh auser in stating that the 
nervous filaments penetrate the muscular fibres, and enter into relation 
with the granular contents of their nuclei, he traces the filaments back 
again from that point to the nuclei situated at the junctions of tlie 
nervous plexuses, in the connective tissue of the muscular fibres,* 

In the voluntary muscles Beale and Kolliker have described the nerve- 
fibres as terminating either in a plexiform arrangement, or (according to 
the latter author), sometimes in free ends between the muscular fibres 
external to the sarcolemma. Lately another method of termination, which 
had been formerly described, has received the support of numero'w 
eminent authorities — viz., the 4 motorial end-plates 9 of Kiihne, or ‘nerve- 
hillocks 5 (nerve-tufts) of Doycre. 

The latter author had described, nearly thirty years ago, a connection 
between the nervous and muscular fibres in some of the lower animals, 
consisting in an elevation at the point of junction of the two, where the 
sarcolemma of the muscular fibre became blended with* the tubular* 
membrane of the nerve* This has been since so far confirmed by sub- 
sequent researches, that it # seems well to figure, from the most recent 
author, Kuhn#, what he supposes to be the termination of all motor: 
nerves of voluntary muscles. The following is Kiihne’s description of the 
method of connection : — * • 

* In all striped muscles the nerves terminate below the sarcolemma — the 
tubular membrane being bfended with the sarcolemma. The white 
substance accompanies the axis-cylinder as far as this point. The ending 
of the axis-cylinder always represents an expansion With a considerably 
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increased surface, and this is constantly formed by its hrapehin,, out o 
flat plate. This ncrve-end-plate is sometimes more like a membrane, at 
others like a system of fibres. In most cases the plate rests upon a base 
of granules and finely-granular protoplasm; m other cases , , theie is 1 
such support, and the nerve-plates then possess the so-called nerve-end- 
bulbs The ends of the nerves never penetrate the interior o ie con 
tractile cylinder, nor does the plate over embrace the whole Circumference 

pnmntM with nuck,. j T | |0 fornla of f hc vnr i 0U glvktivide(l cun 

by curare. 
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of the cylinder. Short muscular fibres generally have only one nerve-cud, 

Wb Kilrf 5 ht,towc^ 0 to state that the most eminent English authority 
on this subject entirely denies the description above given, and ex- 

ho endeavours to show that the nerve-hillocks of Doyere me mcu. y 
accidental elevations produced by the sarcolcmma being drawn up in a 
cone as the nerve which is attached to it is stretched by the ma.upu ac- 
tion of the observer; and with reference to the end-plates of Kiilmc, i, 
asserts that by his own method of examination he is able to follow tl c 
^fibrils much beyond the point at which that author describes them 
as terminating. The appearance of their penetrating the sai colemma In, 
regards as an optical illusion, and the nuclei shown m the above figures 
are according to him* situated outside ot tho muscular hbies on the 
noint of junction of tlio fibrils which form* the intricate tftid extensive 
SLus in which the nerves terminate, so that the nerves nowhere termi- 
nate in free ends, nor at any definite part of the fibre ; but, on the con- 
trary surround evflry point of the latter with a wry close interlacement. 

By the kindness of Dr. Beale we arc enabled to reproduce some of the 
figures representing preparations which he exhibited to the British Medical 
Association at Oxford, in 1 868, in illustration of this View. 

♦ On Anat unicjl Controversy. Beale’s Archives, iv. 161. 


THE VASCULAR SYSTEM. 


Ixxxi 


Fig. XXXIII. — Terminations of Motor-Nerves, according to Beale, i, Nervo-tuft on the 
sarcolemnla of a rfnscular fibro ; chameleon. Nerve-fibres are seen passing out of a* well 
as into the tuft. 2, Nerve-fibres distributed # to elementary muscular fibre ; chameleon 
x 3,000, and reduced half. This is a very simple form of * nerve-tuft, * clearly external to 
the sarcolemma. 3, The intimate structure of a very simple 1 nerve-tuft * on a muscular fibre 
of tho chameleon. It will be observed that the nerve-fibres are continuous throughout, 
and that the whole is on the surface of the sarcolemma, x 3,000. This ‘ nerve-tuft’ is, 
as it were, but a compound network. 



THE VASCULAR SYSTEM. 

The Vascular System, exclusive of its central organ, the Heart, is 
divided into four classes of vessels — the Arteries, Capillaries, Veins, and 
Lymphatics — the minute structure of which we will now proceed briefly 
to describe, referring the reader to the body of the work for all that is 
necessary in thp details of their ordinary anatomy. 

Structure of Arteries . — The arteries are composed of three coats: 
internal serous, or epithelial coat ( tunica iritima of Kolliker), middle 
fibrous or circular coat, and external celiujar coat, or tunica adventitia . 

The two inner # coats together are very easily separated from the 
external, as by the ordinary operation of tying a ligature on the artery. 
If a fine string be tied forcibly upon an artery, either before or after 
death, and then taken off, the external coat will # be found uninjured, but 
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the internal coats are divided in the track of the ligature and can easily 
be further dissected from the outer coat. The inner coat can be separated 
from the middle by a little maceration. 

The inner coat consists of — i. a layer of pavement-epilhelium, the cells 
of which are oval or fusiform, and have very distinct nuclei. 2. This 
epithelium rests upon a layer of longitudinal elastic fibres, in which, 
under the microscope, small elongated apertures are seen, and which 
was therefore called by Ilenle the fenestrated membrane . This layer 
is marked with numerous reticulations ; it is perfectly smooth when the 
artery is distended ; but when empty, presents longitudinal and transverse 
folds. The fenestrated membrane can often be separated into more than 

one layer. f 

In arteries of less than a line in diameter, the internal coat consists of 
two layers, as above described; but in middle-sized arteries, several 

Fig. XXXIV. — An artery from the mesentery of a child, -062'", and />, vein *067"', in dia- 
meter, treated witlyicetie acid and magnified 350 times. Tunica adventitia, with elongated 

nuclei. /?, Nuclei of the contractile fibre-cells of the tunica media, seen partly from the 
.Mirface, partly apparent in transverse section. h Nuclei of the epithelial Cells, r, Elastic 
longitudinal iibruua coat. 



lamellae, composed of elastic fibres and connective tissue, are interposed 
between the epithelial and* elastic coats. In the largest arteries, the 
♦inner coat is usually much thickened, especially in the aorta ; and consists 
of a homogeneous substance, occasionally striated or fibrillated, transversed 
by longitudinal elastic networks, which are very fine in the lamella* 
immediately beneath the epithelium, but increase in thickness* from 
within outwards. The internal and middl<5 coats are separated by eitlier 
a dense elastic reticulated coat, or a true fenestrated membrane. 

The middle coat is distinguished from the inner by its colour, and by 
the transverse arrangement of its fibres, in contradistinction to the longi- 
tudinal direction of those of tho inner coat* In the largest arteries, this 
coat is of great thickness, of a yellow colour, and highly elastic ; it 
diminishes in thickness and becomes redder in colour as the arteries 
become smaller ; becomes very thin, and finally disappears. In small 
arteries, this coat is purely muscular, consisting of muscular fibre-cells 
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united to form lamella? which vary in number according to the size of tlio 
artery, the very small arteries having only a single layer, and those not 
larger than the j 0 th of a line in diameter, three or four layers. In 
arteries of medium size, this coat becomes thicker in proportion to the 
size of the vessel ; its layers of muscular tissue are more numerous,, ami 
intermixed with numerous fine elastic fibres which unite to form broad- 
meshed networks. In the larger vessels, as the femoral, superior mesen- 
teric, coeliac, external iliac, brachial, and popliteal arteries, the elastic 
fibres unite to form lamella?, which alternate with the layers of muscular 
fibre. In the largest arteries, the muscular tissue is only slightly de- 
veloped, and forms about onc-tliird or one-fourth of the whole substance 
oHhe middle coat ; this is especially the case in the aorta, and trunk of 
the pulmonary artery, in which the individual cells of the muscular layer 
are imperfectly formed ; while, in the carotid, axillary, iliac, and sub- 
clavian arteries, the muscular tissue of the middle coat is more developed. 
The elastic lamellae are well marked, may amount to fifty or sixty in 
number, and alternate regularly with the layers of muscular fibre. They 
are most distinct, and arranged with most regularity in the abdominal 
aorta, innominate artery, and common carotid. 

The external coat consists mainly of connective tissue, and contains 
elastic fibres in all but the smallest arteries. In the largest vessels, the 
external coat is relatively thin ; but in small arteries, it is as thick, or 
tliickm*, than the middle coat. In arteries of the medium size, and above 
it, the external coat is formed of two layers, the outer of which consists 
of connective tissue, containing an irregular elastic network, while the 
inner is composed of elastic tissue only. The innei; elastic layer is very 
distinct in the carotid, femoral, “brachial, profunda, mesenteric and cceli a c 
arteries, the elastic fibres being often arranged in lamella?. ^ In tl\p smaller 
arteries, the former layer of mixed connective tissue and elastic fibusis 
composes the whole of the external tunic ; while in the smallest arteries 
just above the capillaries, the elastic fibres are wanting, and the con- 
nective tissue of which the coat is composed becornes more homogeneous 
the nearer it approaches the capillaries, and is gradually reduced to a 
thin membranous envelope, which finalty disappears. 

Some arteries have extremely thin coats in proportion to their size ; 
this is especially the case in those situated in the cavity of the cranium 
and spinal canal, the difference depending on the greater thinness of 
the external and middle coats. . , 

The arteries, in their distribution throughout the body, are included in 
a thin areolo-fibrous investment, which forms what is called their sheath. 
In the*liiribs, this is usually formed by a prolongation of the deep fascia. ; 
in the upper part of the thigli • it consists of a continuation downwards 
of the transversalis and iliac fascia? of the abdomen ; in the neck, of a 
prolongation of the deep cervical fascia. The included vessel is loosely 
connected with its sheath .by a delicate areolar tissue;* and the sheath 
usually encloses th^ accompanying veins, and sometimes a nerve. Some 
arteries, as those in the cranium, are not included in sheaths. 

,* Ail the larger arteries are supplied with blood-vessels like the other 
organs of the body ; they are called vasa vasormn. These nutrient 
vessels arise from a branch of the artery or frolic a neighbouring vessel, 
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at some considerable distance from the point at which they are distributed ; 
they ramify in the loose areolar tissue connecting the artery with its sheath, 
and are distributed to the external and middle coats, and, according to 
Arnold and others, supply the internal coat. Minute veins serve to return 
the blood from these vessels ; they empty themselves into the venae 
comites in connection with the artery. 

Arteries are also provided with nerves, which are derived chiefly from 
the sympathetic, but partly from the cerebro-spinal system. They form 
intricate plexuses upon the surfaces of the larger trunks, the smaller 
branches being usually accompanied by single filaments; their exact 
mode of distribution is unknown. According to Kdlliker, the majority 
of the arteries of the brain and spinal cord, those of the choroid and of tl^e 
placenta, as well as many arteries of muscles, glands, and membranes, are 
unprovided with nerves. 

The Capillaries . — The smaller arterial branches (excepting those of the 
cavernous structures of the sexual organs, and in the uterine placenta), 
terminate in a*network of vessels which pervade nearly every tissue of 
the body. These vessels, from their minute size, are termed capillaries 
(capillus, 1 a hair ’ ). They are interposed between the smallest branches 
of the arteries and the commencing veins, constituting a network, the, 
branches of which maintain the same diameter throughout, the meshes 
of the network being more uniform in shape and size than those formed 
by the anastomoses of the small arteries and veins. 

The diameter of the capillaries varies in the different tissues of the 
body, their usual size being about T oVifth an inch. The smallest arc 
those of the brain, and the mucous membrane of the intestines ; the 
largest, those of the skin, and the marrow of bones. 

« The "form of the capillary net varies in the different tissues, Being 
modifications chiefly of rounded or elongated meshes. The rounded form 
of mesh is most common, and prevails where there is a dense network, as 
in the lungs, in most grinds and mucous membranes, and in the cutis ; 
the meshes being more or less angular, sometimes nearly quadrangular, 
v>r polygonal ; more frequently, irregular. Elorigated meshes are observed 
in the bundles of fibres and tubes composing muscles and nerves, the 
meshes being usually of a parallelogram form, the long axis of the mesh 
running parallel with the long axis of the nerve or fibre. Sometimes, 
the capillaries have a looped arrangement, a single vessel projecting from 
the common network, and returning after forming one or more loops, as 
in the papillm of the tongue and skin. 

The number of the capillaries, and the size of the meshes, (fetermines 
the degree of vascularity of a part. The closest network, and the 
smallest interspaces, are found in the lungs and in the ohoroid coat of 
the eye. In the liver and lung, the interspaces are smaller than the 
capillary vessels themselves. In the kidney, in the conjunctiva, and in 
the cutis, the interspaces are from three {jp four tim$s as large as the 
capillaries which form them ; and in the brain from eight to ton times as 
large as the capillaries, in their long diameter, and from four to six 
' times as large in their transverse diameter. In the cellular coat of the 
arteries, the width of the meshes is ten times that of the capillary 
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vessels. As a general rule, the more active the function of an organ is, 
the closer is its capillary net, and larger its supply of blood, the 
network being very narrow in all growing parts, in the glands, and in the 
mucous membranes ; wider in bones and ligaments, which are com- 
paratively inactive ; and nearly altogether absent in tendons and carti- 
lages, in which very little organic change occurs after their formation. 

Structure . — The walls of the capillaries consist of a fine, transparent, 
homogeneous membrane, in which are embedded, at intervals, minute oval 
corpuscles, probably the remains of the nuclei of the cells from which the 
vessel was originally formed. 

In the largest capillaries (which ought perhaps to be described rather 
24s the smallest arteries) traces of an epithelial lining, and of circular 
transverse fibres, are to be seen. 

Veins are composed of three coats, internal, middle, and external, as 
the arteries are ; and these coats are, with the necessary modifications, 

Fig. XXXV. — Finest vessels on the arie- Fig. XXXVI.- 5 - An artery, *01'", 

rial Hide. 1, Smallest artery. 2, Transi- and 6, a vein, -or 5", from the 

tion vessel. 3, Coarser capillaries. 4, mesentery of a child, inag- 

Finer capillaries. a, Structureless nified 350 times and treated 

membrane still witli some nuclei, repre- with acetic acid. The let- 

sentativo of the tunica adventitia ; ft, ters as in Fig. XXXIV. 

nuclei of the muscular libre-cells; c, f, The tunica media of the 

•nVlei within the small artery, perhaps vein, consisting of nucleated 

appertaining to an epithelium ; d, nuclei connective tissue, 

in the transition vessels. From the 



analogous to the coats of the arteries — the internal being the epithelial, 
the middle the fibrous, and the external the connective or areolar. The 
main differences between the veins and the arteries is in the comparative 
weakness of the middle coat of the former ; and to this it is due that the 
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veins do not stand open when divided, ns the arteries do ; and that they 
are passive rather than active organs of the circulation. 

In the veins imhiediately above the capillaries, the three coats are 
hardly to be distinguished. The epithelium is supported on an outer 
membrane of nucleated connective tissue, separable into two layers, the 
outer of which is the thicker, the fibres of both being longitudinal. The 
interior thinner layer of nucleated tissue is regarded by Kblliker as the 
analogue of the middle coat. In the veins next above these in size (one- 
fifth of a line, according to Kblliker) a muscular layer and a layer of 
circular fibres can be traced, forming the middle coat, while the elastic 
and connective elements of the outer coat become more distinctly per- 
ceptible. 

In the middle-sized veins, the typical structure of these vessels becomes 
clear. The epithelium is of the same character as in the arteries, but its 
cells are more oval, less fusiform. It is supported by one or more layers 
of nucleated fibrous tissue, arranged longitudinally, and external to this is 
a layer of elastic fibrous tissue. This constitutes the internal coat. The 
r,nddle coat is composed of a thick inner layer of connective tissue with 
elastic fibres, having intermixed in some veins a transverse layer of 
muscular fibres; and an outer layer consisting of longitudinal elastic 
lamellae, varying from five to ten in number, alternating with layers of 
transverse muscular fibres and connective tissue, which resembles, some- 
what in structure the middle coat of large arteries. The outer coat 
is similar in all essential respects to that of the arteries. In the 
large veins, as in the commencement of the vena portae, in the upper 
part of the abdominal portion of the inferior vena cava, and in the 
large hepatic trunks within the liver, the middle coat is thick, and its 
structure? similar to that of the middle coat in medium-sized vein fg but 
its muscular tissue is scanty, and the longitudinal elastic networks loss 
distinctly lamellated. The muscular tissue of this coat is best marked in 
the splenic and portal veins; it is absent in certain parts of the vena, cava 
below the liver, and wanting in the subclavian vein and terminal parts of 
the two cavse. 

In the largest veins, the outer coat is from two to live times thicker 
than the middle coat, and contains a large number of longitudinal mus- 
cular fibres. This is most distinct in the hepatic part of the inferior vena 
cava, and at the termination of this vein in the heart; in the trunks of 
# the hepatic veins ; in all the large trunks of the vena porteu ; in the 
splenic, superior mesenteric, external iliac, renal, and azygos veins. 
Where the middle coat is absent, this muscular layer extends a$far # as the 
inner coat. In the renal and portal veiris^ it extends through the whole 
thickness of the outer coat; hut in the other veins mentioned, a layer of 
connective and elastic tissues is found external to the muscular fibres. 
All the large veins which open into the heart are covered for a short 
distance by a la/er of muscular tissue continued on to them from the 
heart. * • • 

Muscular tissue is wanting in the veins— I. Of the maternal part of the 
placenta. 2. In most of the cerebral veins and sinuses of the dura mater. 
3. In the veins of the retina. 4. In the veins of the cancellous tissue of 
bones. 5. In the venouli spaces of the corpora cavernosa. The veins of 
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the above-mentioned parts consist of an internal epithelial lining, sup- 
ported on one or more layers of areolar € tissuc. 

Most veins are provided with valves, which serve to prevent the reflux 
of the blood. They are formed by a reduplication of the middle and 
inner coats, and consist of connective tissue and elastic fibres, covered on 
both surfaces by epithelium ; their form is semilunar. They arc attached 
by their convex edge to the wall of the vein ; the concave margin is free, 
directed in the course of the venous current, and lies in close apposition 
with the wall of the vein as long as the current of blood takes its natural 
course ; if, however,* any regurgitation takes place, the valves become 
distended, their opposed edges arc brought into contact, and the current 
iti intercepted. Most commonly two such valves are found, placed oppo- 
site one another, more especially in the smaller veins, or in the larger 
trunks at the point where they are joiued by small branches ; occasionally, 
there are three, and sometimes only one. The wall of the vein im- 
mediately above the point of attachment of each segment of the valve, is 
expanded into a pouch or sinus, which gives to the vessel, when injected 
or distended with blood, a knotted appearance. The halves are very 
numerous in the veins of the extremities, especially of the lower extremities, 
those vessels having to conduct the blood against the force of gravity. 
They are absent in the very small veins, also in the veuai cavte, the hepatic 
vein, portal vein and its branches, the renal, uterine, and ovarian veins. 
A fe\v valves are found in the spermatic veins, and one also at their point 
of junction with the renal vein and inferior cava in both sexes. The 
cerebral and spinal veins, the veins of tlie cancellated tissue of bone, the 
pulmonary veins, and the umbilical vein and its branches, a.rc also desti- 
tute of valves. They are occasionally found, few in number, in the veme 
azy'gos and intercostal veins. • 

The veins are supplied with nutrient vessels, mm vasorum, like -the 
arteries ; but nerves are not generally found distributed upon them. The 
only vessels upon which they have at present bcen % traced, arc the sinuses 
of the dura mater; on the spinal veins; on the venm cavm; on tlie 
common jugular, iliac, and crural veins ; and on the hepatic veins 
(Kblliker). 

Tlie lymphatic vessel*, like arteries and veins, are composed of three 
coats. The internal is ail epithelial and elastic coat. Tt is thin, trans- 
parent, slightly clastic, and ruptures sooner than the other coats. It is 
composed of a layer of elongated epithelial cells, supported on a simple 
network of elastic fibres. Tlie middle coat is composed of smooth 
muscular and fine elastic fibres, disposed in a transverse direction. The 
external , or areolar-fibrous coat, consists of filaments of the areolar tissue, 
intermixed with smooth muscular fibres, longitudinally or obliquely 
disposed. It forms a protective covering to the other coats, and serves to 
connect tlie vessel with the neighbouring structures. • 

Tlie lymphatics»are supplied by nutrient vessels, which are distributed 
to tlieir outer and middle coats ; but no nerves have at present been 
traced into them. 

The lymphatics are very generally provided with valves, which assist 
materially in effecting the circulation of the fluid they contain. These 
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Fig. XXXVII. — Transverse sec- 
tion through the coats of tho 
thoracic duct of man. Mag- 
nified 30 times, a, Epithe- 
lium, striated lamellae, and 
inner elastic coat ; b , longitudi- 
nal connective tissue of tho 
middle coat; <?, transverse 
muscles of the same ; d, tu- 
nica adventitia, with <?, tho 
longitudinal muscular fibres. 



valves are formed of a thin layer of fibrous tissue, lined on both surfaces 
with scaly epithelium. Their form is semilunar, they are attached by 
their convex edge to the sides of the vessel, the concave edge being free, 
and directed along the course of the contained 
current. Usually, two such valves, of equal 
size, are found opposite one another ; but 
occasionally exceptions occur, especially at 
or near the anastomoses of lymphatic vessels. 

Thus one valve may be of very rudimentary 
size, and the other increased in proportion. 

In other cases, the semilunar flaps have been 
found directed transversely across the vessel, 
instead of obliquely, so as to impede the circu- 
lation in both directions, but not to completely 
arrest it in either ; or the semilunar flaps, 
taking the same,, direction, have been found 
united on one side, so as to form, by their 
union, a transverse septum, having a partial 
transverse slit ; and sometimes the flap is 

constituted of a circular fold, attached to the entire circumference of the 
vessel, and having in its centre a circular or elliptical aperture, like tho 
ileo-caecal valve. 

The valves in the lymphatic vessels are placed at much shorter intervals 
than in the veins. They are most numerous near the lymphatic glands, 
and they are found more frequently in the lymphatics of the neck and 
upper extremity, than in the lower. The wall of the lymphatics, imme- 
diately above the point of attachment of each segment of a valve, is 
expanded f into a pouch or sinus, which gives to these vessels, when 
distended, the knotted or beaded appearances which they present. Valves 
are wanting in the vessels composing the plexiform network in which 
tho lymphatics usually, originate on the surface of the body. Besides this 
plexiform commencement, however, there are other modes of origin of 
the lymphatics, for those of the intestinal villi arise sometimes by closed 
extremities ; and the lymphatics which arise in the interior of the organs 
(as in the glands to be presently described) originate in irregular spaces, 
lymph-sinuses, or lacunso. » 

There is no satisfactory evidence to prove that any natural communica- 
tion exists between the lymphatics of glandular organs and their ducts, 
or between the lymphatics and the capillary vessels. 


With respect to the structure of the lymphatic glands, there are some 
points which are certain, while others must be allowed to be doubtful. 
It is certain that a number of vessels enter them at various points of 
their circumference (afferent vessels), and that one or two vessels leave 
them (efferent vessels), usually at a definite spot, the hilum . Further, that 
the external coats of tliese vessels are continuous wiJi an envelope of 
fibrous tissue, which constitutes the capsule of the gland, and that all 
parts of the gland are freely supplied with capillary blood-vessels. The 
intimate structure, however, of the gland, is a matter of some doubt. In 
the original edition of this work, the description of Hewson was adopted, 
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according to which the afferent vessels break up into a plexus of smaller 
vessels, and these re-unite to form tho efferent vessels, so that the afferent 
and efferent lymphatics are directly continuous. Some observers added 
to this description, that there were a number of minute dotted corpuscles 
lying between the meshes of the network of vessels in the interior of tho 
gland, and grouped in cells like the acini of secreting glands. 

But the description given by His and Kolliker, and which has been 
adopted by Dr. Sharpey, makes the structure more complex than this. 
It is, in brief, as follows : — Passing inwards from the capsule of the gland 
are a number of septa or trabecula}, fibrous in man, muscular in sOinc of 
the lower animals, which separate the outer or cortical portion of tho 
gland into alveoli. The afferent vessels break up and open into these 
alveoli, much in the same way that the splenic capillaries open into the 
pulp of that organ. The alveoli contain a greyish-white pulp, consisting, 
according to Kolliker, of the minutest ramifications of fibrous tissue, and 
of a juice, containing round cells identical with those of the chyle or 
lymph. 

The interior of the gland (medullary portion) is formed of a number of 
vascular channels (together with capillaries and connective tissue), 
which are the radicles of tho efferent vessels, and converge to the hilum. 
The cortical portion is usually deficient at the hilum, where the medullary 
tissue of the gland passes directly into the efferent channels.- 

The afferent lymphatics, after passing at various points through the 
capsule, break up in the septa between the alveoli into their terminal 
nullifications ; and here, as Kolliker supposes, they open into those spaces 
just as the arteries of erectile tissue do into the covernous spaces of which 
that tissue is composed. From the walls of the alveoli lymphatic 
channels can again be traced, ^which are the radicles of Hie efferent 
vessels, and accompany the arterial branches. ^ 

The gland-pulp does not completely fill the alveoli of the cortical, nor 
the vascular channels of the medullary portion, but .leaves a space, visible in 
sections from which the lymph-corpuscles have been washed away. This 
space is called the lymph-sinus ; but it seems to be distinguished from 
tho rest of the alveolus merely by a less close arrangement of the con- 
nective tissue, through which the lymph circulates. Dr. Sharpey 
describes the lymph-sinus as lined throughout by a layer of pavedfcnt- 
epithelium similar to that of the lymphatic vessels with which it is 
continuous. 

The arteries and veins pass into and out of the gland at the hilum, 
and JKolliker has described some fine nervous filaments, as accompanying 

them. . 

• • 

THE SKIN AND ITS APPENDAGES. 

The Skin is the principal seat of the sense of touch, and^ may be 
regarded as a cowring for the protection of the deeper tissues ; it is also 
an important excretory and absorbing organ. It consists of two layers, 
the derma or cutis vera, and the epidermis or cuticle. On the surface of 
the former layer are the sensitive papillae; and within, or embedded 
beneath it, are the sweat-glands, hair-follicles, "and sebaceous glands* 
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The derma , or true slcin , is tough, flexible, and highly elastic, in order 
to defend the internal parts from violence. It consists of fibro-areolar 
tissue, intermixed with numerous blood-vessels, lymphatics, and nerves. 
The fibro-areolar tissue forms the frame- work of the cutis ; it is composed 
of firm interlacing bundles of white fibrous tissue, intermixed with a 
much smaller proportion of yellow elastic fibres, the amount of which 
varies in different parts. The fibro-areolar tissue is more abundant in the 


Fig. XXXVIII. — A Sectional View ot* the Skin (magnified). 



deq§er layers of the cutis, where it is dense and firm, the meshes being 
large, and gradually becoming blended with the subcutaneous areolar 
tissue ; towards the surface, the fibres become finer and more closely 
interlaced, the most superficial layer being covered with numerous small 
conical vascular eminences, the papilhe. From these differences in the 
structure of the cutis at different parts, it is usual to describe it as 
consisting of two layers : the deeper layer o # r corium, and the superficial 
or papillary layer. 

The corium consists of strong interlacing fibrous bands, composed 
chiefly of the white variety of fibrous tissue; but containing, also, some 
fibres of the yellow elastic tissue; which vary in amount in different parts. 
Towards the attached surface, the fasciculi are large and coarse ; and the 
areoke which are left by their interlacement are large, and occupied by 
adipose tissue and the sweat-glands. This element of the skin becomes 
gradually blended with tho subcutaneous areolar tissue. Towards the free 
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surface, the fasciculi are much finer, and they have a closer interlacing, the 
most superficial layers consisting of iP transparent, homogeneous matrix, 
with embedded nuclei. 

The corium varies in thickness, from a quarter of a line to a line and a 
half, in different parts of the body. Thus, it is thicker in the more 
exposed regions, as the palm of the hand and sole of the foot ; on the 
posterior aspect of the body, than the front ; and on the outer, than the 
inner side of the limbs. In the eyelids, scrotum, and penis, it is 
exceedingly thin and delicate. The skin generally is thicker in the male 
than in the female. 

The areolw are occupied by adipose tissue, hair-follicles, and the 
rsudoriferous and sebaceous glands ; they are the channels by which the 
vessels and nerves are distributed to the more superficial strata of the 
corium, and to the papillary layer. 

Unstriped muscular fibres arc found in the superficial layers of the 
corium, wherever hairs are found ; and in the subcutaneous areolar tissue 
of the scrotum, penis, perinamm, and areolae of the nipplg. In the latter 
situations the fibres are arranged in bands, closely reticulated, and 
disposed in superimposed laminae. 

The yaytUary layer is situated upon the free surface of the corium ; it 
consists of numerous small, highly sensitive, and vascular eminences, the 
papillae, which rise perpendicularly from its surface, and form the essential 
element of the organ of ioucli. The papillae are conical-shaped eminences, 
having a round or blunt (id extremity, occasionally divided into two or 
more parts, and connected by tlieir base with the free surface of the 
corium. Their average length is about -^th of an inch, and they 
measure at tlieir base about j *- l7 tli of an inch in diameter. On the 
general surface of the body, more especially in those parts* \yhich arc 
endowed with slight sensibility, they are few in number, short, ex- 
ceedingly minute, and irregularly scattered over the surface ; but in 
other situations, as upon the palmar surface of* the hands and fingers, 
upon the plantar surface of the feet and toes,* and around the nipple, 
they are long, of large size, closely aggregated together, and arranged in 
parallel curved lines, forming the elevated ridges seen on the free surface 
of the epidermis. In these ridges, the larger papillae are arranged in a 
double tow, with smaller papillae between them ; and these rows are 
subdivided into small square-shaped masses by short transverse furrows, 
regularly disposed, in the centre of each of which is the minute orifice of 
the duct of a sweat-gland. No papilke exist in the grooves between the 
ridges. # In structure, the papillae resemble the superficial layer of the 
cutis; consisting of a homogeneous tissue, faintly fibrillated, and con- 
taining a few fine elastic fibres. The smaller papillae contain a single 
capillary loop ; but in the larger the vessels are convoluted to a greater 
or less degree : each papilla also contains one or more nerve-fibres, but 
the mode hi which these terminate is uncertain. In tliose parts in which 
the sense of touch is highly developed, as in the lips and palm of the 
hand, the nerve-libres are connected with the ‘tactile corpuscles.’ 
Kdlliker considers that the central part of the papilke generally consists 
of a connective tissue more homogeneous than that of the outer 
part, surrounded by a sort of sheath of elastic fibres, and he believes that 
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these corpuscles are merely a variety of this structui’e. The corpuscles, 
and their connection with the nerves, have been described above. 

The epidermis , or cuticle (scarf skin), is an epithelial structure, ac- 
curately moulded on the papillary layer of the derma. It forms a 
defensive covering to the surface of the true skin, ftnd limits the 
evaporation of watery vapour from its free surface. It varies in thickness 
in different parts. Where it is exposed to pressure and the influence 
of the atmosphere, as upon the palms of the hands and soles 
of the feet, it is thick, hard, and horny in texture ; whilst that which 
lies in contact with the rest of the body, is soft and cellular in structure. 
The deeper and softer layers have been called the veto mneosnm, the term 
rote being used from the deepest layers presenting, when isolated.^ 
numerous depressions, or complete apertures, which have been occupied 
by the projecting papillse. 

The free surface of the epidermis is marked by a network of linear 
furrows of variable size, marking out the surface into a number of spaces 
of polygonal or lozenge-shaped form. Some of these furrows are large, 
as opposite the flexures of the joints, and correspond to the folds in the 
derma produced by their movements. In other situations, as upon the 
back of the hand, they are exceedingly fine, and intersect one another at 
various angles : upon the palmar surface of the hand and fingers, and 
upon the sole, these lines are very distinct, and are disposed in curves. 
They depend upon the large size and peculiar arrangement of the papillre 
upon which the epidermis is placed. The deep surface of the epidermis is 
accurately moulded upon the papillary layer of the derma, each psCpilla 
being invested by its epidermic sheath ; so that when this layer is 
removed by maceration, it presents a number of pits or depressions 
corresponding to the elevations of the papillae, as well as the furrows left 
hi the intervals between them. Fine tubular prolongations from this 
layer are continued into the ducts of the sudoriferous and sebaceous 
glands. In structure,, the epidermis consists of flattened cells, agglu- 
tinated together, and having a laminated arrangement. In the deeper 
layers the cells are large, rounded or columnar, and filled with soft 
opaque contents. In the superficial layers the cells are flattened, trans- 
parent, dry, and firm, and their contents converted into a kind of horny 
matter. The difference in the structure of these layers is dependent 
upon the mode of growth of the epidermis. As the external layers 
desquamate, from their being constantly subjected to attrition, they are 
reproduced from beneath, successive layers gradually approaching towards 
the free surface, which, in their turn, die and are cast off. 

These cells are developed in the liquor sanguinis, which is poured out 
on the free surface of the derma ; they contain nuclei, and form a thin 
stratum of closely-aggregated nucleated cells, which cover the entire 
extent of the papillary layer. The deepest layers of cells, according to 
Kbllikcr, are of a feolumnar form, and are arranged perpendicularly to the 
free surface of the derma, forming either a, single or«a dohble, or even 
triple, layer ; the laminre succeeding these are composed of cells of a 
more rounded form, the contents of which are soft, opaque, granular, and 
soluble in acetic acid. As these cells successively approach the surface 
by the development of frefch layers from beneath, they assume a flattened 
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form from the evaporation of their fluid contents, and finally form a 
transparent, dry, membranous scale, # lose their nuclei, and apparently 
become changed in their chemical composition, as they are unaffected 
now by acetic acid. 

The black colour of the skin in the negro, and the tawny colour among 
some of the white races, is due to the presence of pigment in the cells of 
the cuticle. This pigment is more especially distinct in the cells of the 
deeper layer, or rete mucosum, and is similar to that found in the 
choroid. As the cells approach the surface and desiccate, the colour 
becomes partially lost. 

The arteries whicb supply the skin divide into numerous branches in 
^he subcutaneous tissue ; they then pass through the areoloe of the corium, 
and divide into a dense capillary plexus, which supplies the sudoriferous 
and sebaceous glands and the hair-follicles, terminating in the superficial 
layers of the corium, by forming a capillary network, from which numerous 
fine branches ascend to the papillae. 

The lymphatic vessels are arranged in a minute plexiform network in the 
superficial layers of the corium, where they become interwoven with the 
capillary and nervous plexuses; they are especially abundant in the 
scrotum and around the nipple. 

The nerves which supply the skin ascend with the vessels through the 
areola) of the deep layers of the corium to the more superficial layers, 
where they form a minute plexiform mesh. From this plexus, the 
primitive nerve-fibres pass to be distributed to the papillae. The nerves 
are most numerous in those parts which are provided with the greatest 
sensibility. 

The appendages of the skin are, the nails, the hairs, the sudoriferous 
and sebaceous glands, and their ducts. * 

Tlie nails and liairs are peculiar modifications of the epidermis, con- 
sisting essentially of the same cellular structure as that membrane. 

The Nails are flattened elastic structures of a # horny texture, placed 
upon the dorsal surface of the terminal phalange^ of the fingers and toes. 
Each nail is convex on its outer surface, concave within, and is implanted 
by a portion called the root into a groove of the skin ; the exposed portion 
is ea-led the body , and the anterior extremity the free edye. The nail has a 
very firm .adhesion to the cutis, being accurately moulded upon its surface 
as the epidermis is in other parts. The part of the cutis beneath the body 
and root of the nail, is called the matrix , because it is the part from which 
the nail is produced. Corresponding to the body of the nail, the matrix 
is thick, and covered with large, highly vascular papilla?, arranged in 
longitudinal rows, the colour of which is seen through the transparent tissue. 
Behind f)\is, hear the root of the nail, the papillae are small, less vascular, 
and have no regular arrangement; hence, the portion of the nail 
corresponding to this part is of a whiter colour, and called lunula , from 
its form. • 

The cuticle, as it passes forwards on the dorsal surface of the finger, is 
attached to the surface of the nail, a little in advance of its root : at the 
extremity of the finger, it is connected with the under surface of the nail, 
a little behind its free edge. The cuticle and horny structure of the nail 
(both epidermic structures), are thus directly edntinuous with each other. 
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The nails, in structure, consist of cells having a laminated arrangement, 
and these are essentially similar to^liose composing the epidermis. The 
deepest layer of cells which lie in contact with the papilla? at the? root and 
under surface of the nail, are of elongated form, arrangetl perpendicularly 
to the surface, and provided with nuclei ; those which succeed these are 
of a rounded or polygonal form, tin? more superficial ones becoming broad, 
thin, and flattened, and so closely compacted together as to make the limits 
of each cell very indistinct. 

It is by the successive growth of new cells at the root and under surface 
of the body of the nail, that it advances forwards, and maintains a due 
thickness, whilst, at the same time, the growth of the nail in the proper 
direction is secured. As these cells in their turn become displaced by the 
growth of new cells, they assume a flattened form, lose their nuclei, and 
finally become closely compacted together into a firm dense, horny texture. 
In chemical composition, the nails resemble the epidermis. According 
to Mulder, they contain a somewhat larger proportion of carbon and 
sulphur. 

The Haim are peculiar modifications of the epidermis, and consist 
essentially of the same structure as that membrane. They are found on 
nearly every part of the surface of the body, excepting the palms of the 
hands and soles of the feet, and vary much in length, thickness, and colour 
in different parts of the body and in different races of mankind. Tn some 
parts they are so short as not to project beyond the follicles containing 
them ; in other parts, as upon the scalp, they are of considerable length ; 
along the margin of the eyelids and upon the face*, they are remarkable 
for their thickness. A hair consists of a. root, ihe part implanted in the 
skin; the shaft, the portion projecting from its surface, and the point. 
They generally present a cylindrical or more or less flattened form, and a, 
rcfrtform*oulliue upon a transverse section. # 

The root of the hair presents at its extremity a bulbous enlargement, 
which is whiter in colour, and softer in texture, than the stem, and is 
lodged in a follicular involution of the epidermis, called the hair-follicle . 
When the hair is of considerable lenglli, the follicle extends into the sub- 
cutaneous cellular tissue. The hair- follicle is bulbous at its deep extreme y, 
like the liair which it contains, and has opening into it, near its free 
extremity, the orifices of the ducts of one or more sebaceous glands. Tn 
structure, the hair-follicle consists of two coats: an outer or dermic, and 
ah inner or cuticular. The outer coat is formed mainly of areolar tissue; 
it is continuous with the covium, is highly vascular, and supplied by 
numerous minute nervous filaments. The inner or cuticular lining is 
continuous with the epidermis, and, at the bottom of the hair-fofiiclo, 
with the root of the hair ; this cuticular linifig resembles the? epidermis in 
the peculiar rounded form and soft character of those cells which lie in 
contact with the outer coat of the hair-follicle, and the thin, dry, and 
scaly character of those which lie near the surface of the hair, to which 
they are closely adherent. When the hair, is plucked#, from its follicle, 
cuticular lining most commonly adheres to it, and forms what is 
called the root-sheath. At the bottom of each hair- follicle is a small 
conical vascular eminence or papilla., similar in every respect to those 
found upon the surface of the skin; it is continuous with the dermic layer 
of the follicle, is highly vascular, and probably supplied with neivous 
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fibrils : this is the part through which material* is supplied for the pro- 
duction and constant growth of the liay\ The root of the hair rests upon 
this conical-shaped eminence, and is continuous with the cuticular lining 
of the follicle at this part. It consists of nucleated cells, similar in every 
respect to those which in other situations form the epidermis. These cells 
gradually enlarge as they are pushed upwards into the soft bulb, and some 
of them contain pigment-granules, which either exist in separate cells, or 
are separate, or aggregated round the nucleus ; it is these granules which 
give rise to the colour of the hair. It occasionally happens that these 
pigment-granules completely till the cells in the centre of the bulb, which 
gives rise to the dark tract of pigment often found, of greater or less 
length, in the axis of the hair. 

The shaft of the hair consists of a central part or medulla, the iibrous 
part of the hair, and the cortex externally. The medulla occupies the 
centre of the shaft, and ceases towards the point of the hair. It is usually 
wanting in the line hairs covering the surface of the body, and commonly 
in those of the head. It is more opaque and deeper coloured than the 
fibrous part, and consists of cells containing pigment or fat-granules. The 
Iibrous portion of the hair constitutes the chief part of the stem ; its cells 
are elongated, and unite to form flattened fusiform fibres. These filso 
contain pigment-granules, which assume a linear arrangement. The cells 
which form the cortex of the hair consist of a single layer which surrounds 
those t)f the fibrous layer; they are converted into thin Hat scales, having 
an imbricated arrangement. 

The Sebaceous Glands are small, sacculated, glandulat organs, lodged in 
the substance of the cerium, or subdermoid tissue. They are found in 
most parts of the skin, but are most abundant in the scalp and face; they 
are also very numerous around the apertures of the anus, no«e, mouth, 
and external ear; but are wanting in the palms of the hands and’ solo&r-df 
the feet. Each gland consists of* a single duct, more or less capacious, 
which terminates in a lobulated poucli-like extremity. The basement 
membrane forming the wall of the sac, as well q,s tlie duct, is lined by 
epithelium, which is filled with particles of sebaceous matter; and this 
becoming detached in to tlie cavity of the sac, as its growth is renewed,' 
constitutes the secretion. The saceuli connected with each duct vary in 
number from two to live, or even twenty. The orifices of the ducts open 
most frequently into the hair-follicles, but occasionally upon the general 
surface. On the nose and face, the glands arc of large size, distinctly 
lobulated, and often become much enlarged from the accumulation of 
pent-up secretion. The largest sebaceous glands are those found in the 
eyelids, the Meibomian glands. 

The Sudoriferous or Sweat Glands are tlie organs by which a largo 
portion of the aqueous and gaseous materials are excreted by ihc skin. 
They are found in almost every part of the skin, and are situated in small 
pits in the deep parts of the coriurn, or in the subcutaneous areolar tissue, 
surrounded by a .quantity of , adipose tiGsue. They are small, lobular, 
reddish bodies, consisting of one or more convoluted tubuli, from which 
the efferent duct proceeds upwards through the coriurn and cuticle, and 
opens upon the surface by a slightly enlarged orifice. The efferent duct, 
as it passes through the coriurn, pursues, for a short distance, a spiral 
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course, becoming straight in the more superficial part of this layer, and 
opens on the surface of the cuticle J)y an oblique valve-like aperture. In 
the parts where the epidermis is thin, the ducts are finer, and almost 
straight in their course ; but where the epidermis is thicker, they assume 
again a spiral arrangement, the separate windings of the tube being as 
close and as regular as those of a common screw. The spiral course* of 
these ducts is especially distinct in the thick cuticle of the palm of the 
hand and sole of the foot. The size of these glands varies. They are 
especially large in those regions where the amount of perspiration is 
great, as in the axillae, where they form a thin maminillated layer of a 
reddish colour, which corresponds exactly to the situation of the hair in 
this region ; they are large, also, in the groin. Their number varies. 
They are most numerous on the palm of the hand, presenting, according 
to Krause, 2,800 orifices on a square inch of the integument, and are 
rather less numerous*on the sole of the foot. In both of these situations, 
the orifices of the r ducts are exceedingly regular, and correspond to the 
small transverse grooves which intersect the ridges of papillae. I11 other 
situations they are more irregularly scattered, but in nearly equal numbers, 
over parts including the same extent of surface. In the neck and back 
they are least numerous, their number amounting to 417011 the square 
inch (Krause). Their total number is estimated by the same writer at 
2,381,248 ; and supposing the aperture of each gland to represent a surface 
of 6 yh of a line in diameter, he calculates that the whole of these glands 
would present an evaporating surface of about eight square inches. Each 
gland consists of a # single tube intricately convoluted, terminating at one 
end by a blind extremity, and opening at the other end upon the surface 
of the skin. In the larger glands this single duct usually divides and 
suhdividesL diehotomously ; the smaller ducts ultimately terminating in 
short caocal pouches, rarely anastomosing. The wall of the duct is thick; 
the width of the canal rarely exceeding one. third of its diameter. The 
tube, both in the gland and where it forms the excretory duct, consists of 
two layers : an outer, formed by fine areolar tissue ; and an inner layer of 
epithelium. The external, or fibro-cellular coat, is thin, continuous with 
the superficial layer of the corium, and extends only as high as the surface 
of the true skin. The epithelial lining is much thicker, continuous with 
the epidermis, and alone forms the spiral portion of the tube. When the 
cuticle is carefully removed from the surface of the cutis, these convoluted 
tubes of epidermis may be drawn out, and form nipple-shaped projections 
on its under surface. According to Kolliker, a layer of non-striated 
muscular fibres, arranged longitudinally, is found between the areolar and 
epithelial coats of the ducts of the larger sweat-glands, q.s in the axilla, 
root of the penis, on the labia inajora, and found the anus. * 

The contents of the smaller sweat-glands are quite fluid ; but in the 
larger glands, the contents are semi-fluid and opaque, and contain a 
number of coloured granules, and cells which appear analogous to 
epithelial cells. 
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SEROUS, SYNOVIAL AND MUCOUS MEMBRANES. 

These membranes consist of a layer of epithelium supported on a struc- 
tureless membrane, called the basement membrane, beneath which lies a 
tract of connective or areolar tissue, which in the mucous membranes 
lodges glands of various kinds, and contains unstriped muscle, or Contrac- 
tile muscular fibre-cells, and in both serous and mucous membranes con- 
veys the blood-vessels out of which th(j secretion is to be eliminated. 

• The serous membranes are the simplest of the three, and will therefore be 
first described. 

They form shut sacs, sometimes arranged quite simply, as the tunica 
vaginalis testis, at others with numerous involutions and recesses, as the 
peritoneum, but which can always be traced continuously around the 
whole circumference. The sac is completely closed, so tlyit no communi- 
cation exists between the serous cavity and the parts in its neighbourhood. 
An apparent exception exists in the peritoneum of the female ; for the 
Fallopian tube opens freely into the peritoneal cavity in the dead subject, 
so that a bristle can be passed from the one into the other. But this 
communication is closed during life, except at the moment of the passage 
of the ovum out of the ovary into the tube, as is proved by the fact that 
no interchange of fluids ever takes place between the two cavities in 
dropsy of the peritoneum, or in accumulation of fluid in the Fallopian 
tubes- The serous membrane is often supported by a firm fibrous layer, 
as is the case with the pericardium, and such membranes are sometime 
spoken of as * fibro- serous.’ In the parietal portion of the arachnoid there 
is, according to many anatomists* no serous membrane in the proper sense 
of thfi term ; but the dura mater is merely lined with a layer of cpitlie* 
lium, the basement-membrane being here indistinguishable. In other 
situations, the following parts may be recognised as # constituting a serous 
membrane: — i. The epithelium, a single layer of polygonal or pavement- 
epithelial cells. 2. A structureless basement-membrane. 3. The connec- 
tive tissue and vessels which support the latter, connect it with the parts * 
below, and supply blood to its deep surface. Some of the serous portion of 
the blood is secreted, or transudes, through the basement-membrane to 
furnish the special secretion. This latter is, in most cases, only in suffi- 
cient quantity to moisten the membrane, but not to furnish any appreciable* 
quantity of fluid. When a small quantity can be collected, it appears to 
resemble in many respects the lymph, and like that fluid coagulates 
spontaneously, but when secreted in large quantities, as in dropsy, it is 
a watery fluid •containing usually sufficient albumen to gelatinise with 
heat.* 

The mucous membranes are more complex in their structure than the 
serous. Their epithelium is of various forms, including the spheroidal, 
columnar and ciliated, and i% often arranged in several layers (see 
Fig. XLII.). This epithelial layer is supported by the corium , which is 

* The resemblance between lymph and serum led Ilewson to the belief that the serous 
cavities aro sacs into which the lymphatics open. , 
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analogous to the derma of the skin ; and is in fact continuous with it at 
the orifices of the body. The cor^um consists, as it is usually described, 
of a transparent structureless basement-membrane next to the epithelium, 
supported by a fibro-vascular layer of variable thickness below it, and this 
merging into the sub-mucous areolar tissue. It is only in some situations 
that the basement-membrane can bo demonstrated. 

The fibro-vascular layer of the oorium contains, besides the white and 
yellow fibrous tissue and the vessels, muscular fibre-cells, nerves, and 
lymphatics, in various proportions. Embedded in it are found numerous 
glands, and projecting out of it are % processes (villi and papilla?) analogous 
to the papilla? of the skin. These glands and processes, however, exist 
only at certain parts, and it will be more convenient to refer for their 
description to the sequel, where the parts are described in which they 
occur. Thus the mucous glands are described in the account of the 
mouth (p. 601), the stomach (p. 624), the intestines (pp. 628, 634), Ac., 
the papilla? and villi with that of the tongue (p. 565). 

The synovial membranes are analogous in structure to the serous, but 
differ from tlieftn in the nature of their secretion, which rather resembles 
mucus. They are described on p. 144. 


SECRETING GLANDS. 

The secreting glands arc organs in which the blood circulating in capil- 
lary vessels is brought into contact with the epithelial cells of a mucous 
membrane, whereby certain elements are separated (‘ secreted ’ ) out t>f the 
blood, and are poured into the mucous cavity. This cavity is arranged in 
the form of a ramifying duct, the secreting cells lying in, or touching, the 
terminy.l*ramifications (or more correctly the commencing radicles) qf the 
cTuct. 

In size the glands vary extremely : thus the liver weighs nearly four 
pounds, while many of tlie mucous glands arc only visible to the naked eye 
when distended with secretion: and tliey vary not lc«s in structure. Thus 
# the structure of the liver is so complex that it can hardly yet be regarded 
as known with absolute certainty, while there are a great many glands 
which consist either of a single tube lined with epithelium, on the outer 
side of which the blood circulates, or even a simple closed sac which opens 
when it becomes charged with secretion. 

The great majority of glands, however, can be reduced ideally to a very 
simple form, viz. to an involution more or less complex of the basement- 
membrane, carrying of course its epithelium with it, and having the capil- 
lary vessels distributed on its attached surface. If this involution be per- 
fectly simple an open tube results, as in the stomach (see Fig. 335, p. 624), 
or the common mucous crypts of the urethra, and should the mouth of 
such a tube become closed, a simple follicle is formed, as in the intestine 
339, 343, pp. 62 9, 634). Branches projecting out from the bottom of 
this tube constitute the simplest form ©f racemose? gland. The most 
rudimentary condition of such a gland is shown in the branched tubes of 
the gastric mucous membrane, figured on p. 624. If such a tube be 
conceived of ng divided into branches as well as branching out at its 
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extremity, wo have a compound racemose gland consisting of a single 
lobule terminating in its duct (such astBrunner’s glands), and an aggrega- 
tion of such lobules may all open into a common duct, or may have a great 
number of separate ducts. Instances of such glands ^frill bo found in the 
salivary glands, the pancreas, &c. Or the necessary extent of epithelial 
surface may be obtained by the duct being coiled on itself, as in the 
sweat glands (Fig. XXXVIII. p. xc.), or the extremity of the duct only may 
be thus arranged (see the figure of the testis, p. 704). In other glands, as 
in the kidney, the mucous duct is undivided from the beginning, and the 
capillaries from which the secretion is to be eliminated are distributed 
upon its walls or project into its ampullated commencement (Fig. 374, 
p* 687). 

For the description of the Ductless or Blood Glands, we must refer io 
the sections in the text relating to the Anatomy of the Spleen, Suprarenal 
Capsules, Thyroid, and Thymus. 



Growth and Development of the Body. 


Fig XLIII Ovum of the sow. 
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1 MXE wliolc body grows out of the fecundated ovum, and it is accordingly 
necessary to follow in as few words as possible the various stages in 
which the ovum is found in the uterus, from the earliest moment at which 
conception can be recognised as having taken place, down to the birth 
of the complete foetus. The ovum is a small spheroidal body situated 
in immature Graafian vesicles near their centre, but in the mature ones in 
contact with tlfe membraua granulosa (seep. 715^ at that part of the 
vesicle which ‘projects from the surface of the ovary. The cells of tlio 
membrana granulosa are accumulated round the ovum in greater number 
than at any other part of the vesicle, forming a kind of granular zone, 
the discus proligerus (Fig. XLIII.). 

The human ovum (Fig. XLIV.) is ex- 
tremely minute, measuring from - a l^th to 
1 0 tli of an inch in diameter. It is a cell, 
consisting externally of a transparent en- 
velope, the zona pellucida or vitelline mem- 
brane. Within this, and in close contact 
with it, ip the yelk or vitellus ; imbedded in 
the substance of the yelk is a small vesi- 
cular body, the germinal vesicle (vesicle of 

Purkinje) - the nucleus of the cell ; and this contains as its nucleolus a 
small spot — the macula germinativa, or the spot of Wagner. 

The zona pellucida , or vitelline membrane , is a 
• thick, colourless, transparent membrane, which 
appears under the microscope as a bright ring, 
bounded externally and internally by a dark 
outline. It corresponds to the chorion of the 
impregnated ovum. 

The yelk consists of granules and globules of 
various sizes, imbedded in a more or less 
viscid fluid. The smaller granules resemble 
pigment; the larger granules, which ar& in 
greatest number at the periphery of the yelk, 
resemble fat-globules. In the human ovum, 
the number of granules is comparatively small. 



Fig. XLLV. — Human ovmn, 
from a middle-sized follicle, 
magnified 350 times, a t 
Vitelline membrane. Zona 
pellucida* b } External border 
of the yelk arid internal 
border of the vitelline mem- 
braue. c, Germinal vesicle 
and germinal spot. 



The germinal vesicle consists *of a fine, transparent, structureless mem- 
branc, containing a watery fluid, in wliicb are occasionally found a few 
granules. It is about of an inch in diameter, and in immature ova 
lies nearly in the centre of the yelk ; but, as tbe ovum becomes developed, 
it approaches the surfac% and enlarges much less rapidly than the yelk. 
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FECUNDATION OF OVUM. 

The germinal spot occupies that part of the periphery of the germinal 
vesicle which is nearest to the periphery of the yelk. It is opaque, of a 
yellow colour, and finely granular in structure, measuring from - 1 - to 
*- 4 V 0 -sfau inch. 

The phenomena attending the discharge of the ova from the Graafian 
vesicles, since they belong as much or more to the ordinary function of 
the ovary than to the general subject of the growth of the body, are 
described with the anatomy of the ovaries in the body of the work. 

The first changes in the ovum which take place upon conception, appear 
to be as follows: — The spermatozoon penetrates the ovum,* the effect of 
which is to bring it into contact with the yelk, and with the germinal vesical 
contained in the yelk. It seems as if this normally occurs in the Fallopian 
tube,t and abnormally it may even take place in the peritoneal cavity. 
The first effect is to produce a cleavage and multiplication of the yelk, which 

Fig. XLV. — Four diagrams to show the division of the yelk. The ovum is surrounded by 

spermatozoa. The clear corpuscles (polar globules of Itobin) are st^n in the lirst two. 



becomes first cleft into two masses, then into four, and so on, until at length 
a mulberry- like agglomeration of nucleated cells results (Fig. XLV.). It 
appears probable that this proliferation is due to some change in the ger- 
minal vesicle and its nucleolus, but the nature of such change lias not 
been made out. Some observers describe it as consisting simply in the 
cleavage of the vesicle and nucleolus, others in their disappearance and 
replacement by a fresh cell, or nucleus, the embryo-cell , around which the 
yelk gathers. In this view the fertilisation of the yelk is due to the 
solution of the germinal vesicle under the action bf the spermatozoon. 

There are also found within the vitelline membrane one or more elejy* 
globules, called ‘ polar globules 9 by Robin, because they lie near one of the 
poles of segmentation. The nature, origin, and uses of these bodies are no! 
known. They seem to be usually regarded as produced by the liquefaction 
of the yelk, and as not being essential to the process of fructification. 

The globules of which the yelk is now composed soon arrange them- 
selves into the form of a membrane lined with pavement-epithelium. As 
the jelk?mass softens, fluid accumulates in the interior of this membrane, 
spreading it put on the interred surface of the vitelline membrane. The 
latter (external) membrane (Fig. XLVII.) soon becomes covered with 
granulations or vegetations, giving it a shaggy appearance, and then takes 
the name of the ‘primitive chorion,’ whilst the internal membrane is called 

the * blastodermic vessels.’ 

• • 

* See Newport, Phil. Tram . 1853, vol. ii. p. 233. This has been since confirmed by other 
observers on various lower animals, and may be assumed to be generally true. 

t Many physiologists, as Bisehoff and Dr. M. Barry, believe that the ovum is fecundated 
in the ovary, but the reasoning of Dr. Alien Thomson appears very cogent in proving that 
the usual spot at which the spermatozoon meets with the o\um is in the tube. 
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The blastodermic membrane soon afterwards splits into two layers, .tlie 
division proceeding from the point jvhere the thickening or aggregation 
next to be described as the germinal area occurs, and extending gradually 
over the whole circumference of the ovum, which now consists of three 
concentric layers of membrane — the external, the primitive chorion, the 
middle, the external layer of the blastodermic vesicle, and the Inner, its 
internal layer. The annexed figure shows this division commencing. It 

Fip. XLVJ. — Ovum with the <r<»rminnl area, peon in profile to show the division of tho blas- 
todermic membrane, i, Vitelline membrane. 2, Blastoderm. 3, Germinal area. 4, Placo 
where the blastoderm is just divided into its two layers. 



is said that the ovum is in this condition at about eight days, but no 
observations of the human ovum at so early a period exist. The internal 
layer of the blastodermic membrane next separates into two at the situa- 
tion of the area germinativa. The membrane which results from this 
separation is called the middle layer of the germinal or blastodermic 
membrane, and is distinguished from the others in not being co-extehsive 
with the embryo, but existing only at the germinal area. 

Germinal area . — Tn tlie mass of nucleated cells into which the yelk 
becomes^ Converted during the formation of the blastodermic vesieje, a 
small agglomeration is formed, which then spreads out into an area of 
nucleated cells, from which the embryo is to be formed, and which has 
accordingly received tlie name of germinal disc or area germination. 
In this portion of the ovum the first trace of the embryo appears 
as a faint streak, which is called the 'primitive trace or primitive groove . 
This groove first deepens into a furrow, bounded by two plates — the 
laminae donates , beneath which a delicate fibril appears — the chorda 
dorsalis or notochord— in which cartilage can very early be recognised, 
and which forms the future spinal column. 

* The germinal disc is found to consist on a transverse section of three 
layers : an upper (external), or serous ; a lower (internal), or mucous ; and 
a middle layer, which is formed from the mucous lamina, as abovp shown. 

The chorda dorsalis and the laminae dorsjjles are the rudiments of the 
vertebral column and canal. The upper or serous layer of the embryo 
gives origin to the cerebrospinal nervous centres, and to the organs of the 
senses, including the cuticle and its appendages, as also to the mammary 
glands. From the* middle layer are developed the locomotive organs, the 
spinal and sympathetic nerves, tlie vasculaf- system, tlie ductless glands, 
the sexual organs, the cutis where the middle layer touches on the ex- 
ternal, and the muscular and submucous coats of the intestines, where 
it touches on tho internal flayer. The latter furnishes the lining of the 
Alimentary canal and its various appendages, liver, pancreas, &c., the res- 
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Fig. XLVII.*--Diagvftm8 to show the development of the three layers of w * A 
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piratory organs, and the urinary organs. Besides this, however, there are 
three appendages to the ovum, which must now be described as the amnion , 
'the umbilical vesicle , and the allantois . 

Formation of . the amnion . — The amnion is formed from the external ger- 
minal layer, which is drawn in on all sides by the changes of shape of the 
embryo. The embryo as it grows becomes curved at its anterior and pos- 
terior end, so as to form the cephalic and cuadal flexures (Fig. XLVIII., B) ; 
it also curves on itself laterally towards the umbilicus (Fig. XL VII. 7), and 
as it does so, it draws the external germinal layer with it, forming double 
folds which meet at the umbilicus, and at a point opposite to the umbilicus 
on the dorsal aspect of the embryo, sometimes called * the posterior um- 
bilicus ’ (Fig. XLVIII., 8'), and finally communicates so as to form a deli- 
cate closed sac, into which a serous fluid — the liquor amnii — is secreted. 
This fluid increases in quantity up to about the end of the fifth or the 
sixth month, when it reaches the amount of about two pints. Thence 
it diminishes, and at the end of pregnancy is about half its maximum 
quantity. The outer layer of the amnion encloses all the parts of which 
the embryo consists, and is in contact externally with the chorion. 

The portion of the external germinal layer which does not take part in 
the formation of the amnion is called the vesicula serosa (Fig. XLVIII., 2'). 
When the sac of the amnion is completely closed, the vesicula serosa be- 
comes detached from it, and then forms an envelope to the ovum, lining 
the primitive chorion. Its future destination appears to be to forh* the 
epithelial layer of the secondary or permanent chorion. % 

The allantois (Fig. XLVIII., al) is a projection from near the hinder part 
of the embryo, formed by the middle and internal germinal layers, and 
therefore continuous with the intestinal cavity. The lower part of this 
cavity becomes the wro-genital sinus , and it is to the urinary tract that the 
Allantois mainly belongs. It projects out from the embryo through the same 
opening as the vitelline or umbilical duct. The lower part of the allantois 
which is contained within the embryo becomes the bladder ; the upper part 
of its intra-embryonic portion is denominated the urachus ; the extra-em- 
bryonic portion is divided into two parts, called the allantoic vesicle, or the 
epithelial portion of the allantois, and the fibrous or vascular portion. The 
allantois, which is at first a simple serous membrane, becomes vascular over 
its whole extent about the fifth week, and its vessels communicate, as will 
be described presently, with those of the chorion, forming the vascular 
connection between the mother and foetus. In the human foetus the 
allantoic vesicle is small, soon withers and disappears, and its vessels are 
soon limited to the two umbilical arteries and one vein. 

The allantoic fluid is alkaline and contain § from one to four per" cent, 
of solid matters — uric acid, urea, allan tom, ‘sugar, and salinb matters. 

Umbilical vesicle (Figs. XLVII. XLVIII., 0). — The embryo itself in the 
earliest recognisable condition is, as above stated, a mere streak, but it soon 
becomes curved at either end, corresponding to the head andlower extremity 
of the future animal (the tail of 1 animals, the buttocks raid lower limbs in 
man) ; the lower part is, however, open, and from this a body projects which 
at first consists of the matter into which the yolk has been developed (yelk- 
sac), and later oa is converted into a vesicular body filled with clear fluid (the 
umbilical vesicle), and coftununicating with the body of the embryo by a 
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Fig. X.LV II I. Diagrams to show the development of the three blastodermic layers on antero- 

posterior sections. A, portion of ovum with the vitelline membrane and germinal area. 
BCI) E F, Various stages of development: G, Ovum in the uterus and formation of 
decidua, i, Vitelline membrane. 2, External blastodermie layer. 2', Vesicula serosa. 
3, Middle blastodermic layer, 4, Internal layer. 5, Vestige of the future embryo. 6, 
Cephalic flexure of the Amnion. 7, Caudal flexure. 8, Spot whore the Amnion and vesi- 
cula serosa are continuous. 8', Posterior Umbilicus. 9, Cardiac cavity. 10, External 
fibrous layer of the umbilical vesicle. 1 1, External fibrous layer of the Amnion 12, In- 
ternal layer of the blastoderm forming the intestine. 13, 14, External layer of the allan- 
tois, extending to the inner surface of the vesicula serosa. 15, the same now completely 
applied to the inner surface of the vesicula serosa. 16, Umbilical cord. 17, Umbilical 
vessels. 18, Amnion. 19, Chorion. 20. Fcotal placenta. 21, Mucous membrane of 
uterus. 22, Maternal placenta. 23, Decidua rellexa. 24, Muscular wall of uterus. 



constriction, the umbilical duct, opening at first into the intestinal cavity. 
As the development of the intestine proceeds, this canal is closed, and the 

* Tlie same note applies to this as to the preceding diagram. 



0V111 


GENERAL ANATOMY. 


umbilical vesicle is then a closed sac, lying external to the amnion. It is 
formed mainly by the internal germinal layer, but has a lining derived 
from the middle layer. As the arteries developed in the middle layer 
grow they cover the umbilical vesicle, forming the vascular area , the chief 
vessels of which are the omphalomesenteric , two in number. The vessels 
of this area appear to absorb the fluid of the umbilical vesicle, which dries 
up into a disc-like body attached to the amnion, and having no further 
function. The activity of the umbilical vesicle ceases about the same time 
(fifth or sixth week) as the allantois is formed. In fact, the umbilical 
vesicle provides nutrition to the foetus from the ovum itself, while the 
allantois is the channel whereby nutrition is conveyed to it from the 
uterine tissues. The umbilical vesicle, however, is visible, containing fluid 
up to the fourth or fifth month, between the amnion and the chorion, with 
its pedicle and the omphalomesenteric vessels. The latter vessels then 
become atrophied, as the functional activity of the body with which they 
are connected ceases. 

The Chorion (Figs. XLIX., 7 c, L.). — The primitive chorion has already been 
described, ft is formed by the vitelline membrane, which becomes covered 
with shaggy villous processes, and disappears about the fifteenth day, to 
give place to the secondary or permanent chorion . The latter is composed of 
two lamella), the external of one which is furnished by the vesicula serosa, 
(or false amnion) , and the internal by the fibrous layer of the allantois. 
This latter furnishes a vascular membrane, which is applied to the epithe- 
lial layer of the chorion (vesicula serosa) (Fig. XLTVTII., 13, 14, 15). As 
the latter becomes villous by the development of tufts upon it {shaggy 
chorion ), the blood-vessels of the internal layer pass into these tufts, form- 
ing the foetal portion of the placenta, and dipping through the decidua 
into the utei’ine sinuses of the maternal placenta. 

•The Decidua (Figs. XLVIII. XLTX.) is formed from the mucous mem- 
brane of the uterus. Even before the arrival of the fecundated ovum in 
the uterus, the mucous membrane of the latter becomes vascular and tumid, 
and when the ovum has -reached the uterus, it is imbedded in the folds 
of the mucous membrane, which overlap, and finally completely encircle 
the ovum. Thus two portions of the uterine mucous membrane (decidua) 
are formed — viz. that which coats the muscular wall of the uterus, decidua 
vera 9 and that which is in contact with the ovum, decidua reflexa. The 
decidua does not extend into the neck of the uterus, which after conception 
ia r closed by a plug of mucus. The decidua vera is perforated by the 
openings formed by the enlarged uterine glands, which become much hyper- 
trophied and developed into tortuous tubes. It contains at a later period 
numerous arteries and venous channels, continuous with the uterine 
sinuses, and it is from it that the uterine part of the placenta* is developed. 
The portion of the decidua vera which takes part in the formation of the 
placenta is called ‘ decidua serotina.’ 

The decidua reflfcxa is shaggy on its outer aspect, but smooth within. 
The vessels which it contains ht first disnppear afte*’ about the third 
month ; about the fifth or sixth month the space between the two layers 
of the decidua disappears, and towards the end of pregnancy the decidua 
is transformed into a thin yellowish membrane, which constitutes the 
external envelope of the o^him. 



THE PLACENTA. 


ciz 

The Placenta is the organ by which the connection between the foetus 
and mother is maintained, and through which blood reaches the foetus and 
is returned to the uterus. It therefore subserves the purposes both of 
circulation and respiration. It is formed of two parts, as already shown — 
viz. the maternal portion which is developed out of the decidua vera 

Fig. XLIX. — Sectional plan of the gravid uterus, from Wagner, in the third and fourth 
month, a, Plug of mucus in neck of uterus. Fallopian tube, c, The decidua vera; 
c 2 f the decidua vera passing into the right Fallopian tube: the cavity of the uterus is 
almost completely occupied by the ovum ; e c, points of the reflection of the decidua re- 
flexa (in nature the united deciduae do not stop here, but pass over the whole uterine 
surface of the placenta) ; g f supposed allantois ; h , umbilical vesicle ; t, amnion ; k } 
chorion, covered with the decidua refloxa; d y cavity of the decidua; f, decidua serotina, 
or placental decidua. 



(sorotina), and the foetal placenta formed by the villous chorion. Its shape 
in the Ti nma n subject is that of a disc, one side of which adheres to the 
uterine walls, while the other is covered by the amnion. The villi of the 
chorion (or footal placenta) gradually enlarge, forming large projections— 
t cotyledon* ’—which each contain the ramifications of vessels communi- 
cating with the umbilical arteries and veins of the foetus. These vascular 
tufts are covered with epithelium, and project into corresponding depres- 
sions in the mucous membrane of the uterine walls. T^e maternal portion 
of the placenta consists of a large number of cells formed by an enlarge- 
ment of the vessels of the uterine wall, and conveying the uterine blood 
into close proximity to the villi of the foetal placenta, which dip into these 
cells. The interchange of fluids, necessary for the growth of the foetus, 
and for the depuration of the blood, takes place, through the walls of these 
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villi, but there is no direct continuity between the maternal and foetal 
vessels. The arteries open into the placental cells somewhat after the 
manner of the erectile tissue. Tfie veins anastomose freely with one 
another, and give rise at the edge of the placenta to a venous channel 
which runs around its whole circumference — the placental sinus . 

The umbilical cord appears about the end of the fifth month after preg- 
nancy. It consists of the coils of two arteries (umbilical) and a single 
vein, united together by a gelatinous mass (gelatin of Wharton) contained 
in the cells of an areolar structure. There are originally two umbilical 
veins, but one of these vessels become obliterated, as do also the two 
omphalomesenteric arteries and veins, and the duct of the umbilical 
vesicle, all of which are originally contained in the rudimentary cord. 
The permanent structures of the cord are therefore those furnished by the 
allantois. 


Growthof the embryo . — Theyoungest human embryos whichhave been met 
with are two described by Dr. A. Thomson in the ‘ Edinb. Med. and Surg. 
Journal, 1839/ and in his paper references to the other extant descriptions 
of early ova will be found. The ova in question were believed to be of 
the ages respectively of twelve to fourteen days, and about fifteen days.* 
The figures are here reproduced. The earliest ovum (Fig. L.) was of an 


Fig. L.— Human ovum, 12 
to 1 4 days. 1 , Natural size. 
2, Enlarged. 



Fig. LI. — Human Fig. LTI. — Embryo from the preceding 
ovum, 15 days. ovum. 1, Umbilical vesicle. Med- 
ullary groove. 3, Cephalic portion of 
tho embryo. 4, Caudal portion. 5, 
Fragment of membrane (amnion'?) 



inch in diameter, when freed from some adherent decidua. The chorion 
presented a slightly villous appearance, and consisted only of one layer of 
membrane. On opening it the umbilical vesicle and embryo were found 
not to fill its cavity completely. The embryo was a line in length, and 
nearly ^ of an inch in thickness. The chorion was united to the embryo 
and umbilical vesicle by a thin tenacious vfeb of albuminous filaments, 
formed probably by coagulation in the spirit in which it had been kept. 
Tkme. were no vessels on the umbilical vesicle. The abdomen of the em- 
bryo printed no* appearance of intestine, but merely a long shallow 
groove, forming a common cavity with the yelk-sac. Abound this intes- 
tinal groove) the germinal membrane was continuous with that on the 

* For the uftta on which these calculations are founded, tho reader is referred to the 
original papei*- 
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surface of the yelk-sac. One extremity of the embryo, probably the 
cephalic, was enlarged, but this the author believed to be accidental. A 
more opaque and expanded portion between the cephalic extremity and the 
surface of the yelk-sac appeared to him to indicate the rudimentary heart. 

The second embryo (Figs. LI. LII.) was in a slightly more advanced con- 
dition. In it, as in the former, the amnion and allantois were not found, 
though the adhesion of the embryo by its dorsal aspect to the inner side of 
the chorion renders it probable that the amnion was formed. The cephalic 
and caudal extremities could bo easily distinguished j the vertebral groove 
appeared to be open in its whole extent ; there was a more perfect intes- 
tinal groove than in the former case, and there was an irregular-shaped 
mass between the yelk and the cephalic extremity of the embryo, which 
Professor Thomson believed to be the rudiment of the heart. No distinct 
trace of the omphalomesenteric vessels could be observed.* 

In an embryo of fifteen to eighteen days, described by Coste, the villi 
of the chorion were well formed, the umbilical vesicle communicated 


Fig. LIII. — Human embryo in tlio fourth week. I, Amnion removed in part of the dorsal 
region. 2, Umbilical vesicle. 3, Omphalomesenteric duct. 4, Inferior maxillary tuber- 
cle of iirst pharyngeal arch. 5, Superior maxillary tubercle from the same arch. 6, 
Second pharyngeal arch. 7, Third. 8, Fourth. 9, Eye. 10, Primitive auditory vesicle, 
j 1, Anterior extremity. 1 2, Posterior extremity. 13, Umbilical cord. 14, Heart. 15, 
Liver. * 



largely with the intestine, and the allantois was present, united to the inner 
surface of the chorion, and communicating by a large pedicle with the 
intestine. Both the allantois and umbilical vesicle were vascular. The 
amnion was not yet closed. • 

In ova of the third and fourth week the ainnion has been found closed, 
the rudiments of the eye, ear, maxillary projections, pharyngeal arches, 
cerebral vesicles, anterior and posterior extremities, liver and umbilical 
cord are observed (Fig. LIII.).* 

The further development of the embryo will perhaps be better under- 
stood if we follow as briefly as possible the principal facts relating to the 
chief parts of which the body consists — vis., the spine* the cranium, the 
pharyngeal cavity, mouth, &c., the nervous*centres, the organs of the senses, 
the circulatory system, the alimentary canal and its appendages, the organs 

• A third early embryo is figured end described in this paper, but the author is more 
uncertain as to its date. « 
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of respiration, and the genitourinary organs.* The reader is also referred 
to the chronological table of the development of the foetus at the end- of 
the Introduction, 

Devebpment of the spine . — The first trace of the future spinal column is 
found at a very early period of foetal life, constituting the chorda dorsalis 
or notochord (Fig. XLYII.) . This is a cylindrical tube, composed of a trans- 
parent Bheath, containing embryonic cells, and extending from the cephalic 
to the caudal extremity of the foetus below the spinal canal. The proto- 
vertebrw or •primitive vertebra ? appear early, as dark spots, which soon 
enlarge and form quadrangular laminae, one on either side of the chorda 
dorsalis, commencing in the cervical region. These spread out and bend 
towards each other, so as to come into contact around the spinal canal and 
enclose it, forming the rudiment of the future bodies and arches of the 
vertebrae, as well as of the vertebral and other muscles. This primitive 
vertebral column is, however, entirely membranous until about the sixth 
or seventh week, when cartilage begins to be deposited in it. The proto- 
vertebra) do not coincide with the permanent vertebra). On the contrary, 
each primitive vertebra separates into two parts, the upper part belonging 
to the permanent vertebra, which lies above the point of separation, 
and the lower one to that below. The chorda dorsalis becomes gradually 
atrophied, except at the part corresponding to the intervals between the 
permanent vertebra), where it forms the intervertebral discs. The par- 
ticular facts relating to the ossification of the spinal column will be- fqund 
at pp. io ct seg. 

Development of the cranium in general , and of the face . —The foetal cranium 
is developed from the primitive vertebral discs surrounding the upper 
extremity. of the chorda dorsalis. These advance in the form of a mem- 
branous capsule, which covers the end of the chorda dorsalis, forming 
the rudiment of the base of the skull, and moulds itself on the cerebral 
vesicles, so as to constitute the membrane in which the vault* of the skull 
is developed. The membranous capsule presents at the base of the skull 
two thickenings (lateral trabecula) of Ratlike) directed forwards, and 
enclosing an opening (pituitary opening) which is partly closed by a 
thinner membrane — the middle trabecula. The upper end of the chorda 
dorsalis terminates in a pointed extremity, which extends about as far 
forwards as the body of the sphenoid bone, where it becomes lost about the 
situation of the pituitary body. The membrane becomes replaced by 
cartilage in the part corresponding to the base of the skull and the tra- 
beculae. A portion of this primitive cartilaginous cranium becomes 
atrophied and disappears, a portion persists — forming the cartilages bf the 
nose and those of the articulations ; the rcstTorins the cartilaginous nidus 
of the basilar part of the occipital, the greater part of the sphenoid, the 
petrous and mastoid portions of the temporal, the ethmoid bone, and the 
septum nasi. , 

• The scope of this woik only permits the briefest possible rnfrtence to these subjects. 
Those who wish to study the subject of embryology in more detail are referred to Kiilliker’s 
EntwickelunyHyeschichie , to the chapters on the development of the various organs in the 7th 
edition of Quain’s Anatomy , or to Beaunis et Bouchard, Nouveaujc Elements d? A n atomie descrip- 
tive et (T Embryologie ; to the latter of which works especially the editor must express his 
obligations. 
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As the cerebral extremity of the foetus grows it becomes twice bent- 
forwards on its own axis (Fig. LV.). r fhe upper or posterior curvature is 
called the cerebral ; the lower or anterior, the frontal protuberance. From 
the anterior end of the chorda dorsalis four prolongations proceed on either 
side, and meetin the middle line (Fig. L 1 V., 4, 7, 8, 9). These arethe pharyn- 
geal arches, and in them, and in the frontal protuberance, certain bones are 


Fig. LIV.— Face of an embryo of 25 to 28 days, magnified 15 times. 1, Frontal prominence. 
2, 3, Right and left olfactory fossa;. 4, Inferior maxillary tubercles, united in the middle 
line. 5, Superior maxillary tuberclos. 6, Mouth. 7 , Second pharyngeal arch. 8, Third. 
9, Fourth, io, Primitive ocular vesicle. 1 1, Primitive auditory vesicle. 



developed, wliich are called secondary hones, to distinguish them from those 
above enumerated, which arc formed from the primitive cranium itself. 
Between the first pharyngeal arch and the frontal pfotubovance is situated 
the buccal depression, which afterwards becomes the cavity of the mouth. 
The frontal protuberance next gives off two lateral parte (lateral frontal, 
protuberances), on each of which a depression is formed, the olfactory 
fossa bounded on either side by the internal and external nasal processes. 
There tea groove external to the external nasal process, which afterwards 
is transformed into the lachrymal canal, and another groove loading fron\ 
the olfactory fossa to the buccal cavity— the nasal groove. 

The first pharyngeal arch divides at its anterior extremity into two 
mrts-*-a superior and inferior maxillary protuberance. The latter unites 

furnished by the internal 1 incisive tubercle 

L -ri. - a. SB- -ip <■ 

formed, and, according to some, the vomer. 
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Besides the lower jaw, the inferior maxillary protuberance furnishes a 
transitory cartilaginous mass — the cartilage of Meckel — from which the 
malleus and incus are formed. The remains of Meckel’s cartilage per- 
sist as long as till the end of tlie seventh or the eight month of foetal life, 
in the form of a rod of cartilage lying inside the lower jaw. Prom the 
second pharyngeal arch are formed the stapes and stapedius muscle, the 
pyramid, the styloid process, the stylohyoid ligament, and the small cornu 
of the hyoid bone. The groat cornu and body of the hyoid bone are 
developed from the third arch, while the fourth pharyngeal arch enters 
merely into the formation of the soft parts of the neck, and does not give 
origin to any special organ. The pharyngeal or branchial fissures are 
four in number, the fourth being situated behind or below the fourth arch ; 
the first persists, though only in a portion of its extent, forming the 
Eustachian tube, the meatus auditorius, and the tympanic cavity. The 
other fissures are wholly closed by the sixth week. 

Development of the palate , — The buccal cavity is at fir.it common 
to the mouth and nose. Then a lamella is given off from the superior 
maxillary tuberosity on either side, which is directed horizontally inwards. 
These two palatine lamellae meet in the median line, in front, about the 
eighth week, and by the ninth week the septum should be complete. The 
superior maxillary bones proper, and the soft parts covering them, unite at 
an early period with the incisive bone, and the median portion of the 
lower lip. The olfactory fossae open into the upper (respiratory) portion 
of the cavity, forming the nostrils. The student wi|l notice that the 
various forms of hare- lip correspond to various interruptions of the process 
of union ; thus the ordinary single hare-lip oil one side of the median 
line results from the mere absence of union on that side, between*tlie soft 
p^rts which cover the incisive bone and those connected with the proper 
superior maxillary ; if this occurs on both sides, wc have the simplest form 
of double hare-lip; if, besides this, the intermaxillary bone remains unnnitod, 
it usually is carried forward at the end of the vomer, forming tlie double 
hare-lip, complicated with projection of the intermaxillary hone : if, added 
to this, the palatine lamellae also remain ununited, wc have the complete 
degree of fissured palate and hare-lip. Fissure of the soft palate only, or 
of the soft and a portion of the hard, represent various degrees of non- 
union of tlie palatine lamellae. 

• 

Development of the nervous centres . — Tlie medullary groove above de- 
scribed (p. civ.) presents about the third week three dilatations at its 
upper part, separated by two constrictions, and at its posterior part another 
dilatation called the rhomboidal sinns. .Soon afterwards the groove 
becomes a closed canal {medullary canal), and a soft blastema is deposited 
in it, which lines it, corresponding to its dilatations, and, like it, assuming 
a tubular form. .This is the rudiment of the cerebro-spinal axis. As the - 
embryo grows, its cephalic part becomes more curved, and the three dila- 
tations in tho anterior end of tho primitive cerebro-spinal axis become 
vesicles distinctly separated from each other (Fig. LV.). These are the 
cerebral vesicles — anterior, middle and posterior. The anterior cerebral 
vesicle (situated at this period quite below the middle vesicle) is the rudi- 



DEVELOPMENT OF BRAIN. 


cxv 


ment of the lateral and third ventricles, and of the parts surrounding them 

viz., the cerebral hemispheres, optic thalami, corpora striata, corpus cal- 
losum, fornix, and all the parts which form the floor of the third ventricle. 
The middle vesicle represents the aqueduct of Sylvius, with the corpora 
quadrigemina, and the crura cerebri. The posterior vesicle is developed 
into the fourth ventricle, and its walls form the cerebellum, Pons Varolii, 


Fijj. LV.— Longitudinal section of the head of an embryo four weeks old, seen from the 
inside, i, Ocular vesicle. 2, Optic nerve flattened out. 3, Fore brain. 4, Intermediary 
brain. 5, Middle brain. 6, Hinder brain. 7, After brain. 8, Anterior portion of the 
tentorium cerebelli. 9, Its lateral portion intervening between Nos. 4 and 5. 10, The 

pharyngeal curve, bent into a cul-de-sac. 1 1, The auditory vesicle. 



medulla oblongata, and parts in the floor of the fourth ventricle. The 
antero-posterior fissure which indicates the division of the brain into two 
halves, appears early, and the primary anterior and posterior cerebral 
vesicles are also soon divided by a transverse fissure into two parts, so as 
to constitute five permanent rudiments of the brain and medulla oblongata. 
The middle primary vesicle remains undivided. 

The anterior part of the anterior cerebral vesicle (Vorderhirn, /ore 
brain) constitutes the cerebral hemispheres, corpus callosum, corpora 
striata, fornix, lateral ventricles, and olfactory nerves. These par* lie at 
first quite covered and concealed by those formed from the middle vesicle, 
and by the optic tlialami, which, with the optic nerves, the third ventricle, 
and the parts in its floor,* are furnished by the posterior portion of 
the anterior vesicle (Zwischenhirn, intermediary brain). By the third 
month, however, the hemispheres have risen above the optic thalami, and* 
by the sixth month above the cerebellum. Fissures are seen on the surface 
of the hemisphere at the third month, but all except one disappear. This 
one persists, and forms the fissure of Sylvius. The permanent fissures for 
the convolutions do not form till about the seventh or eighth month. The 
middle cerebral vesicle (Mittelhirn, middle brain) is at first situated at 
the summit of the angle shown on Fig. LV. Its surface, at first smooth, 
is sooft divided by a median and transverse groove into four tubercles 
(tubercula quadrigemina), which are gradually covered in by the growth of 
the cerebral hemispheres. The cavity diminishes as its walls thicken, and 
contracts to form the aqueduct of Sylvius. The crura cerebri are also 
formed from this vesicle. The third primary cerebral vesicle is divided 
at an early period /between % ninth and twelfth week) into two, the 
anterior part (Hinterhirn, hinder brain) forming the cerebellum, and a 
membrane (membranaobturatrix), which closes the upper part of thefourth 
ventricle, and which disappears as development progresses; its posterior 

• The development of the idluitnrvhody w still a matter of question. 
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part (Nachhirn, after-brain) forms the medulla oblongata, with the resti- 
form bodies and auditory nerves. • 

When the medullary groove is closed, the festal spinal marrow at first 
occupies the whole of the canal so formed. It presents at first a large central 
canal, which gradually contracts, and in after life is no longer perceptible 
to the eye, though it is still visible on microscopic sections (v. p. lxxiii). 
After the fourth month the spinal column begins to grow in length 
more rapidly than the medulla, so that the latter no longer occupies the 
whole canal. The ganglia and anterior roots of the nerves are perceptible 
at the fourth week, the posterior roots at the sixth. The cord is com- 
posed at first entirely of uniform-looking cells, which soon separate into 
two layers, the inner of which forms the epithelium of the central canal, 
while the outer forms the central grey substance of the cord. The white 
columns are formed later ; their rudiments can be detected about the 
fourth week. The central canal of the spinal cord is at first unclosed 

yig. I /VI. — Section of the medulla in the cervical region, at six weeks, magnified 50 dfh- 
metors. 1, Central canal. 2, Its epithelium. 3, Anterior grey matter. 4, Posterior 
grey matter. 5, Anterior commissure, 6, Posterior portion of the canal, closed by the 
epithelium only. 7, Anterior column. 8, Lateral column. 9, Posterior column. io, 
Anterior roots. 1 1, Posterior roots. 
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behind, except by the epithelial layer, but at the age of nine weeks 
the medullary substance is united here also. The ganglia appear to 
he developed from the protovertebral discs, and it is possible that the 
posterior roots also are ; the anterior roots proceed from the medulla 
itself. The development of the nerves has not yet been followed. The 
sympathetic can be seen as a knotted cord at the end of the second 
month. 

The cerebral and spinal membranes are also, according to Kolliker, a 
production from the protovertebral discs, and are recognisable about the 
sixth week. As tlie fissures separating th^ parts of the cerebro-spinal 
axis appear, the membranes extend down tfiem, and the pia* mater passes 
into the cerebral ventricles. Bischoff, however, describes the pia mater 
and arachnoid as developed from the cerebral vesicles, and formed in the 
position which tliSy permanently occupy. 

Development of the eye . — The first rudiment of the eyu is seen about the 
third week, in a vesicle (primitive ocular vesicle), which communicates 
with the first cerebral vesicle, and after the latter is divided into two, 
communicates with its posterior division— the Zwischenhim or interme- 
diary brain by a hollow stalk, which afterwards becomes the optic nerve. 
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This primitive ocular vesicle, derived from the cerebral mass, is invested 
by a layer from the epidermic lamina of the blastoderm ; from the latter 
layer are derived the conjunctiva, the epithelium of the cornea, and the 
crystalline lens; while the cephalic layer gives origin to tho vitreous 
body, the fibrous ‘coat of the eye (sclerotic and cornea), the choroid and 
iris, and the retina. 

The lens is formed by a thickening of the epidermic layer, opposite to 
the primitive ocular vesicle, by which that vesicle is at first depressed, 
and then reversed in the manner indicated by the annexed figures ; so 
that the cavity of the prinytive ocular vesicle is finally obliterated. As 
this process takes place, a secondary cavity (secondary ocular vesicle) is 
jformed between the rudimentary lens and the coats of the reversed primitive 
vesicle, and in this space the vitreous humour is secreted. 


Fig. LVII. — Diagram of development of the lens. A B C, Different stages of development, 
r, Kpidermic layer. 2, Thickening of this layer. 3, Crystalline depression. 4, Primitive 
.ocular vesicle, its anterior part pushed back by the crystalline depression. 5, Posterior 
part of the primitive ocular vesicle, forming the external layer of the secondary ocular 
vesicle. 6, Foint of separation between the lens and the epidermic layer. 7, Cavity of 
tho secondary ocular vesicle, occupied by the ^ itreous. 



The lens is at first a mere depression in the epidermic layer. When 
this is closed the lens becomes a vesicle, formed of epithelial c^lls, which 
grofa and fill its cavity, becoming gradually transformed into fibres. It 
is at first surrounded by a vascular membrane — the vascular capsule of 
the lens — which is connected with the termination^of the temporary artery 
(hyaloid) that forms the continuation of the central artery of the retina 
through the vitreous chamber. This vascular capsule of the crystalline 
lens forms the membrane pupillaris (described on p. 576), and also at«* 
taches the borders of the iris to the capsule of the lens. It disappears 
about the seventh month. 

The sclerotic and cornea, except the epithelial layer of the latter, aro 
formed from the outer layer of the reversed primitive ocular vesicle, the 
retina from the inner layer ; the pigment of the choroid is also derived 
from the inner layer, its proper tissue from one of these layers, but which 
has not yet been determined. The cavity of the primitive ocular vesicle 
disappears as* that of the optu? nerve does. 

The eyelids are formed at the end of the third month, as small cutaneous 
folds, which come together in front of the globe and cohere. This union 
is broken up, and the eyelids separate before the end ofcfcetal life. 

The lachrymal $anal appeals to result from the non-closure of a fissure 
which exists between the external nasal process and the maxillary 
process (p. cxiii.). 

Development of the ear .— 1 The first rudiment*of the ear appears about 
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the same time as that of the eye, in the form of a vesicle (primitive 
auditory vesicle, Figs. LIY., LV., if) situated close on the outside of the 
third cerebral vesicle, though not communicating with it. It is formed by a 
depression of the epithelium over the second pharyngeal arch, which 
becomes converted into a closed sac. From this vesicle the internal ear is 
developed. The auditory nerve is described either as a projection from the 
third cerebral vesicle, or as an independent formation which unites with 
both, and thus establishes a communication between the cerebral and the 
auditory vesicles. The middle ear and Eustachian tube constitute the 
remains of the first pharyngeal or branchial cleft. The formation of the 
ossicles of the tympanum has been already pointed out, viz., the incus 
and malleus from Meckel’s cartilage, and the stapes, with its muscle, froi^i 
the second pharyngeal arch. These parts project into the first pharyngeal 
cleft, which remains occupied by connective tissue during the whole of foetal 
life, accordiug to Kolliker. The membrana tympani forms across the 
cleft, dividing it into an outer and inner portion. The pinna, or external 
ear, is developed from the soft parts covering the first pharyngeal arch. 

Development of the nose. — Two fossae (olfactory fossae) have been already 
spoken of, which are found below and in front of the ocular vesicles and the 
upper maxillary projection (Fig. LIV., 2,3). They appear about the fourth 
week. Their borders become prominent, and the fossae deepen, except at 
the lower Dart, where they lead by a groove (olfactory groove) into the 
buccal cavity. This groove is bounded by the internal and external nasal 
process. As the superior maxillary projection increases, the olfactory 
groove is transformed into a deep canal, the rudiment of the two superior 
meatus of the nose. As the palatine septum is formed, the buccal cavity 
is divided into two parts, the upper of which represents the inferior 
meatus *of the nose, while the lower forms the mouth. The soft parts of 
the nose are formed from the coverings of the frontal projection, and of 
the olfactory fossae. The nose is perceptible about the end of the second 
month. The nostrils a*e at first closed by epithelium, but this disappears 
about the fifth month. 

• The olfactory nerve, as above pointed out, is a prolongation, at first in 
the form of a hollow stalk, from the anterior cerebral vesicle. 

The development of the teeth is spoken of in the body of the work, 
p . 607. 

Development of the skin, glands , and soft parts. — Tlxe epidermis is produced 
from the external, the true skin from the middle blastodermic layer. Fig. 
XLVII. 19, 20. About the fifth week the Epidermis presents two layers, 
the deeper one corresponding to the rete mucosum. The subcutaneous fat 
forms about the fourth month, and the papillee of the true skin about the 
sixth. A considerable desquamation of epidermis takes place during foetal 
life, and this desquamated epidermis mixed jvith a sebaceous secretion con- 
stitutes the vermin caseosa, with which the skin is smeared during the last 
three months of fcetal life. The nails are formed at the third month, and 
begin to project from the epidermis about the sixth. The hairs appear 
between the third and foifrth month in the form of a depression of the 



cxix 


DEVELOPMENT OF THE HEART. 

deeper layer of the epithelium, which then becomes inverted by a projec- 
tion from the papillary layer of the «kin. The papilla grows into the 
interior of the epithelial layer, and finally, about the fifth month, the 
fcBtal hairs (lanugo) appear first on the head and then on the other parts. 
These hair3 drop off after birth, and give place to the permanent hairs. . 
The sudoriferous and sebaceous glands are also formed from the epithelial 
layer about the fifth and sixth month respectively. The mammary gland 
is also formed from the deeper layer of the epithelium. Its first rudiment 
is seen about the third month, in the form of a small projection, from 
which others radiate, and which then give rise to the glandular follicles 
and ducts. The development of the former, however, remains imperfect, 
gxeept in the adult female, and especially after pregnancy. 

The muscles become visible about the seventh or eighth week. The 
source of their development is not completely determined, for the muscles 
of the limbs. The vertebral muscles appear to be developed from the i mus- 
cular laminm ’ of the primitive vertebral discs (Fig. XLyiL, 13), and the 
muscles of the neck and jaws, as well as those which enclose the cavities 
of the thorax and abdomen, are also formed from the same source. They 
do not meet in the middle line of the body till about the fourth month. 
The cutaneous muscles are developed from the cutaneous portion of the 
middle blastodermic layer. 

lXY$elo[minit of the heart and great vessels . — The first trace of the heart is 
found about the tenth or twelfth day, in the form of a mass of cells pro- 
ceeding from the middle layer of the blastodermic vesicle and the anterior 
wall of the intestinal cavity. It soon forms a bent tube lying in front of 
the embryo, and only connected to it by its vessels (Fig. LIJI., 14). The 
heart is situated at first at the anterior end of the embryo, lying opposite 
the "two last cerebral vesicles. As tlie head is developed, the heart /alls as it 
were backwards to the lower part of the neck, and then to the thorax. It 
fills the whole thoracic cavity about the second mo/ith. As the lungs and 
thoracic parietes form, the heart assumes its permanent position. The 
tube is soon curved into the shape of the letter S, the arterial part being 
situated above, in front and to the right, the venous below, behind and tt> 
the left. Traces of the auricular appendages are early perceptible on the 
venous part. Then the walls of the ventricular portion begin to thicken 
in regard to the auricular part. The ventricle is separated by a constric- 
tion from the dilated part above, which corresponds to the aortic sinus Or 
bulb (Fig. LYIIL, 1), and from the posterior or auricular dilatation. Thou 
each of these three parts becomes subdivided by a septum. After the 
completion of the ventricular septum the auricular is commenced. The 
septum ventriculorum is at fifst almost transverse, and divides off a smaller 
portion (the right ventricle) from the common cavity. This septum is 
complete about the eighth week, and then the interauricular begins to 
grow, commencing from above and behind, and coalescing with the edge 
of the interventricular septum, so as to leave an orifice (auriculo-ventri- 
cular) on either side. The auricular septum, however, is not complete 
during foetal life, but leaves an aperture (foramen ovale) by which the two 
auricles communicate. 

The heart is at first composed of a mass of fifctal cells, but its rhythmic 
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contractions can be observed even in this condition before the development 
of any muscular fibres, and even, according to some authors, before it is 
in connection with any vessels. 

The vessels which are in communication with the foetal heart are as 
follows : — In its earliest state the circulation is external to the embryo. 
This primitive circulation appears about the fifteenth day, and lasts till 
the fifth week. It consists of two arteries, the first aortic arches, which 

Fig. LVIII. — Heart at the fifth week. A, Opened from the abdominal aspect. I, Arterial 
sinus. 2, Aortic arches uniting behind to form the descending aorta. 3, Auricle. 4, 
Auriculo-ventricular orifice. 5, Commencing septum vontrieulorum. 6, Ventiide. 7, 
Inferior vena cava. B, Posterior view of the same. 1, Trachea. 2, Lungs. 3, Ventri- 
cles. 4, 5, Auricles. 6, Diaphragm. 7, Descending aorta. 8, 9, 10, Pneumogaatric 
nerves and their branches. 



unite into a single artery, running down in front of the primitive ver- 
tebrse and in the walls of the intestinal cavity, and joining in a single 
artery, which again divides into two primitive aorta or vertebral arteries, 
and these give off five or six omphalomesenteric arteries, which ramify in 
the germinal area, forming with their parent trunks a close network, 
terminating in veins which converge towards a venous trunk, the terminal 
sinus. .Tbis vessel surrounds the vascular portion of the germinal firea, 
hut does not extend up to the anterior end of the embryo. It terminates 
on either side in a vein called omphalomesenteric. The two omphalome- 
senteric veins open by«a single trunk into the auricular extremity of the 
heart. This primitive circulation extends gradually from the germinal 
area over the whole of the umbilical vesicle, and disappears as the latter 
becomes atrophied. In a more advanced state of the embryo, the position 
of this first pair of aortic arches corresponds to the first pharyngeal arch. 
Next in succession, other pairs of arches are formed behind the first* 
(Fig. LIX.). The total number is five, but the whole five pairs do not 
exist together, for the first two have disappeared before the others are 
formed. These two have no representatives in the permanent structures. 
The third pair gives origin to the carotids, the fourth pair forms the 
innominata and subclavian on the right, thg arch of the aorta and subcla- 
vian on the left. The fifth forms on the left side the pulmonary artery, 
the ductus arteriosus and the descending portion of the thoracic aorta. 
Its right branch disappears. 

The ascending portion of the arch of the aorta, and the root of the 
pulmonary artery, are at first blended together in the Common dilatation 
(aortic sinus), which has been above spoken of as connected with the 

* The position of the first foiy of these aortic arches is behind the corresponding pharyn- 
geal arches, and that of the fifth behind the fourth pharyngeal cleft. 
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ventricular end of the rudimentary heart (Fig. LVIII., 1). The septum 
-which divides this common artery in%o two begins to appear very’ early 
even before the interventricular septum. The formation of the permanent 
vessels is shown by the following diagram : — 


KB.LIX.-Diagram of the formation of the aortic arches and the large arteries I TI HI 
V* V, tmt, second, third, fourth and fifth aortic arches. A, Common trunk from which 
the lirst ptur spring ; the place whore the succeeding pairs are formed is indicated by dotted 
hnes. B, Common trunk with four arches and a traco of the fifth. 0 , Common trunk 
with the three last pairs, the first two having been obliterated. IJ, The persistent arteries, 
those which have disappeared being indicated by dotted lines, i, Common arterial trunk. 
2, Ihoracic aorta. 3, Right branch of the common trunk, which is only temporary. 
4, hie ft branch, permanent. 5, Axillary artery. 6, Vertebral. 7, 8, Subclavian. 9, 
* Common carotid. 10, External; and 11, Internal carotid. 12, Aorta. 13, Pulmonary 
artery. 14, 15, Right and left pulmonary arteries. 



The descending aorta appears to be the remnant of the artery formed 
by fcht) union of the two primitive aorta). The omphalomesenteric arteries, 
which spring from these latter, all disappear except one, which remains as 
the .superior mesenteric artery. The umbilical arteries are at first the 
terminations of the two principal aorta), but when these vessels are united 
into one, the umbilical arteries appear as branches, and the aorta itself 
ends in a caudal prolongation, which afterwards becomes the middle sacral. 
The* common and internal iliac arteries are the only permanent remains of 
the umbilical arteries (see p. 398). 

Veins . — The primitive venous circulation has been described above, the 
two omphalomesenteric veins opening by a common trunk into the lower 
end of the tube which represents the heart. The next state of the venous 
circulation is, that at about four weeks there is found a single vein 
lying behind the intestinal cavity (not in front of it, as the temporary 
omphalomesenteric veins do), and receiving the trunk vein from the 
intestine (mesenteric). Two umbilical veins are early formed, and open 
together into the common trunk of the omphalomesenteric vein. They 
receive branches from the allantois and anterior surface of the embryo. 
The right vein soon disappears ; the left umbilical vein, on the contrary, 
grows till it becomes the trunk vessel into which the omphalomesenteric 
vein and its mesenteric branch appear to open. Next the liver begins to 
be formed around the umbilical vein, and then this vein sends branches 
into that gland (afferent veins) which afterwards become the portal veins 
in the interior of the liver, and which give origin to other vdins (efferent), 
which return the blood from the liver, and form afterwards the hepatic 
voins. The portion of the umbilical vein between the giving off of the 
future portal vessels and the reception of the hepatic, forms the ductus 
venosus. The mesenteric vein communicates at first with the omphalo- 
mesenteric; when the veins of the liver are forirfcd, the omphalomesenteric 
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is transferred from the umbilical vein to the right afferent hepatic, A 
portion of it persists and forms th^trunk of the portal vein. 

The systemic veins are developed from four trunk veins, two on either 
side, above and below, which appear before the formation of the allantois 
or the umbilical vessels. These unite into one canal on either side (canal 
of Cuvier), which open into the common trunk of the omphalomesenteric 
veins, and so into the auricular portion of the rudimentary heart. These 
four primitive veins lie, two of them in front, the anterior cardinal, or 
jugular veins, and the other two behind, the posterior cardinal veins. As 
the umbilical vein increases, and the omphalomesenteric diminishes in 
volume, the sinuses of Cuvier are transferred to the former vein, and when 
the inferior cava is formed and the umbilical vein becomes merely its tribu- 
tary, the sinuses of Cuvier open into the inferior vena cava. At a later period 
the portion of the vena cava inferior, between the opening of the sinuses of 
Cuvier and the auricle, disappears, and then the auricle receives three veins 
— viz., the inferior cava, and the two sinuses of Cuvier, which are now 
called right and left superior vena cava (Fig. LX.). The superior cardinal, 
or jugular veins, which form the upper branches of the sinuses of Cuvier 
on either side, unite about the second month by a transverse anastomos- 
ing branch. The left superior vena cava assumes an oblique position, and 
empties itself into the lower and left end of the auricle. Finally, its 
trunk disappears, while its orifice is transformed into the coronary sinus, 
in which the great cardiac vein opens. The right sinus of Cutfitr, or 
superior vena cava, persists; the transverse anastomosing branch between 
the two jugulars becomes the left innominate vein, and the end of the 
right jugular the right innominate. The venous circulation in the lower 
part of the embryo is at first carried on by the inferior cardinal veins, 
which return the blood from the Wolffian bodies, and receive branches 
corresponding to the intercostal, lumbar and crural veins. 

Between the fourth and fifth week, the inferior vena cava begins to 
appear in the form of a vessel which passes upwards behind the liver and 
between the two Wolffian bodies. It anastomoses below with the two 
cardinal veins, and with the crural veins, which gradually come to open 
into it. 

The middle part of the cardinal veins disappears ; their distal extremities 
persist as the hypogastric veins, which open along with the crural into the 
vena cava, forming the iliac and other veins of the lower extremities. 
The termination of each cardinal vein above, in the sinus of Cuvier, or 
superior cava, also persists. The central atrophied portion of th$ cardinal 
veins is replaced by a vein on either side, called posterior vertebral, which 
receive the intercostal and lumbar veins, and are soon united by an 
oblique anastomosing branch. The right vertebral vein, together with the 
persistent termination of the right cardinal vein, forms the great azygos 
vein. The distal portion of the left vertebral vein with the oblique anas- 
tomosing branch, •forms the small azygos ; and the upper part of the left 
vertebral, with the persistent termination of the left cardinal, forms the 
left superior intercostal vein. 

The i foetal circulation ’ is spoken of at p, 661. 
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Development of the alimentary canal . The development of the intestinal 
cavity is, as shown above, p. cxi., §>ne of the earliest phenomena of 
embryonic life. This original intestine is closed at either end, and is at 
first in free communication with the umbilical vesicle (Fig. LIII., 3). It 
is divided into three parts : the anterior or cephalic portion of the primi- 
tive intestine, the middle, and the posterior or pelvic. From the first is 


Fig. LX. — Diagram of the formation of the main systemic veins. A, Heart and venous 
system at the period when there are two vemn cavse superiores, posterior view. 1, Left 
superior cava. 2, Right superior cava. 3, Inferior cava. 4, Left inferior cardinal. 5, 
Right inferi or cardinal. 6, High t j u gular. 7, A nastomosin g bran ch between the j ugulars 
(left innominate). 8, Subclavian. 9, *Liternal jugular, io, External jugular. 11, 
Middle obliterated portion of the posterior cardinal veins. 12, Newly formed posterior 
• vertebral veins. 13, Anastomosis between the two vertebrals— trunk of small azygos. 14, 
Iliac veins, proceeding from anastomosis between the inferior cava and posterior cardinals. 
1 5, Crural. 16, Hypogastric — originally the distal ends of the cardinals. B, Heart and per- 
manent veins, posterior view. 1, Obliterated left superior cava. 6, Right innominate. 
7, Left innominate. 8, .Subclavian. 10, Jugular. 13, Trunk of the small azygos. 
17, Coronary sinus receiving the coronary vein. 18, Superior intercostal. 19, Superior 
small azygos. 20, Inferior small azygos. • 



formed the pharnyx and oesophagus; from the second, the stomach, small 
intestine and large intestine, as far as the upper part of the rectum ; from 
the third, the middle third of the rectum. The buccal cavity on the one 
hand and the lower portion of the rectum on the other, are separate pm- 
dnetions from the external layer of the blastodermic membrane, and do 
not communicate with the common cavity till a later period. The per- 
manence of the foetal septum in either case constitutes a weil-known 
deformity— imperforate oesophagus or imperforate rectum, as the case 
may be. The anal cavity is at first common to the urogenital, as well 


as to the digestive organs. 

The development of the palate has been spoken of above. 

The tongue appears about the fifth week as a small elevation behind 
the inferior maxillary arch, to which is united another projection from the 
second pharyngeal arch. The epithelial layer is furnished by the external 


blastodermic membrane. 

The tonsils appear about the fourth month. 
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The middle portion of the primitive intestine is at first a straight tube, 
communicating freely with the umbilical vesicle. It then leaves the ver- 
tebral column in the middle, and forms a curve attached + that column 
by the mesentery. A portion of the intestine above this mesentery dilates 
into the stomach, which gradually also acquires a mesentery of its own ; 
the rest remains attached to the spine, and forms the duodenum. The 
curve of the intestine appears as it were drawn out from the body by its 
attachment to the vitelline duct, and lies external to the parietes, and in 
the umbilical cord, until the end of the third month, when it passes back 
again into the abdomen. While still forming a portion of the cord, the 
intestine begins to be distinguished iftto large and small, for the anterior 
or upper part, corresponding to the small intestine, begins to assume, a 
convoluted arrangement about the eighth week, whilst the lower part, 
which had been posterior, passes to the front and right side of the other, 
and becomes dilated at a short distance from the insertion of the vitelline 
duct, to form the rudiment of the cmcurn. When the intestine lies wholly 
in the belly, the curve of the large intestine begins rapidly to form ; but 
the caecum lies for some time in the middle line, and the ascending colon 
is not fully formed till the sixth month. 

The source of each layer of the intestine, and the closure of the ompha- 
lomesenteric or vitelline duct have been spoken of above, pp. civ., cvL. 

The liver appears after the Wolffian bodies, about the third week, in the 
form of two depressions formed by the epithelial and fibro-intestinal 
layers of the blastodermic membrane, and projecting from the intestine at 
the part which afterwards forms the duodenum. These depressions are 
developed into the right and left lobes. They grow very rapidly around the 
omphalomesenteric vein, from which they receive the branches enumerated 
on p. exxii., and about the third month the liver almost fills the abdominal 
cavity.* Prom this period the relative development of the liver is loss active, 
more especially that of the loft lobe , which now becomes smaller than the 
right; but the liver remains up to the end of foetal life relatively larger 
than in the adult. e 

The gall bladder appears about the second month, and bile is detected 
•in the intestine in the third month. 

The pancreas is also an early formation, being far advanced in the 
second month. It, as well as the other salivary glands, which appear 
about the same period, originates in a projection from the epithelial layer, 
which afterwards forms a cavity, from the ramifications of which the 
lobules of the gland are formed. 

Development of the respiratory organs . — The lungs appear somewhat 
later than the liver. They are developed foobi a small cul-de-sac , which is 
formed on either side as a projection from the epithelial and fibrous 
laminae of the intestine. During the fourth week these depressions are 
found on either side, opening freely into the pharnyx, and from the original 
pouches other secondary pouches are given off, so that Jpy the eighth week 
the form of the lobes of the lungs may be made out. The two primary 
pouches have a common pedicle of communication with the pharnyx. 
This is developed into the trachea (Fig. LVIII.), the cartilaginous rings of 
which are perceptible about the seventh week, the parts which after- 
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wards form the larynx are recognised as early as the sixth week, viz. : a 
projection on either side of the pharynjeal opening, the rudiment of the 
arytenoid cartilages, and a transverse elevation from the third pharyngeal 
arch, which afterwards becomes the epiglottis : the vocal cords and 
ventricles of the larynx are seen about the fourth month. The traces of 
the diaphragm appear early, in the form of a fine membrane, separating 
the lungs from the Wolffian bodies, the stomach and liver, but the source 
of its formation has not been ascertained. The pleural and peritoneal 
cavities are then separated, having been common up to this time. The 
serous membrane of the pleura is formed about the tenth week ; but its 
development is also unknown. ‘ + 

Development of the ganito -urinary organs . — The allantois communicates 
at first with the lower part of the primitive intestine by a canal— the 
nraclius. After the second month the lower part of the urachus dilates, 
so as to form the bladder, which then communicates above with the cavity 
of the urachus, and below with the rectum, by a canal of communication 
which is afterwards transformed into the urethra. The urachus is 
obliterated before the termination of foetal life ; but the cord formed by its 
obliteration is pc eptible throughout life, passing from the upper part of 
the bladder to the umbilicus. 

The kidneys are also formed from the lower end of the urachus. They 
are at first hollow organs lying behind and below the Wolffian body. As 
their distance from the bladder increases, the ureters become developed, 
and iihe simple cul-de-sacs in which the foetal kidneys commence divide 
and subdivide so as to form lobulated organs provided with calices in. their 
interior. This lobulation is perceptible for some time after birth. 

The suprarenal bodies are formed independently both of the kidneys and 
Wolffian bodies. 

The Wolffian body , or primordial kidney, is perceptible about the third 
week, forming a mass of cells which soon give rise to a hollow organ, 
situated on either side of the primitive vertebrae, aiid extending from the 
heart to the lower end of the embryo, terminating above in a cul-de-sac and 
opening below into the bladder. The structure of the Wolffian body is in* 
many respects analogous to that of the permanent kidney. It is composed 
partly of an excretory canal into which open numerous ‘conduits, 5 rectilinear 
at first, but afterwards tortuous, and partly of a cellular or glandular struc- 
ture, in which Malpighian tufts are found. It is fixed to the diaphragm by 
a superior ligament, and to the spinal column by an inferior or lumbar 
ligament. Its office is the same as that of the kidneys, viz., to secrete fluid 
containing urea, which accumulates in the bladder. When the permanent 
kidneys are formed, the greate<*part of the Wolffian body disappears. The 
rest takes part in the formation of the genital organs. 

The Internal genital organs have at first no distinctive signs of sex. They 
are developed from the Wolffian body, the genital gland, and the conduit 
of Muller. The genital glands are masse? #f cells which are formed towards 
the sixth week of fcotal life. They are produced from the middle blasto- 
dermic layer, and lie on the inside of the Wolffian body, to which they are 
attached by a mesenteric layer of peritoneum. The conduit of Muller, or 
genital duct, is formed at the same time a if the genital gland, and 
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like it from the middle blastodermic layer. It is at first a mere cellulai* 
cord, and then represents a canal, £he upper part of which is closed ; the 
lower opens into the bladder. It lies internal and anterior to the duct of 
the Wolffian body. 

Up to this point no difference of sex is perceptible ; but from this stage, 
towards the commencement of the third month, the internal organs of the 
female and male begin to assume a different appearance. 

Female oryans . — The genital gland, in its development into an ovary, 
becomes more lengthened and assumes an oblique position, by which 
characters it can be distinguished from the testicle, about the ninth or 
tenth week. TJJbe ovary is at first situated internal and anterior to the 
Wolffian body. As that body disappears the ovary descends towards the 
inguinal regions. It passes into the pelvis towards the end of foetal life. 
The ovules and Graafian follicles are derived from the genital gland, but 
according to His the stroma of the ovary is furnished by the Wolffian 
body. 

The Fallopian tube is formed by the portion of the duct of Muller, which 
lies above the lumbar ligament of the Wolffian body. This duet is rt first 
completely closed, and its closed extremity remains permanent, forming a 
small cystic body attached to the fimbriated end of the Fal Ionian tube, and 
called the 4 hydatid of Morgagni.’ Below this, a cleft forms in the duct, 
and is developed into the fimbriated opening of the Fallopian tube. 

Below this portion of the duct of Muller, that body on either side** and 
the ducts of the Wolffian body, are united together in a structure called 
4 the genital cord,’ in which the two Miillerian ducts approach each other, 
lying side by side and finally coalescing to form the cavity of the vagina 
and uterus. This coalescence commences in the middle, corresponding to 
the body of the uterus. The upper parts of the Miillerian ducts in the 
genital 'cord constitute the cornua of the uterus, little developed iif the 
human species. The only remains of the Wolffian body consist in a struc- 
ture (parovarium or organ of Rosenmiiller) which can usually be detected 
lying between the ovary and Fallopian tube, and consisting of a group of 
tubules converging to a single duct, which is sometimes of considerable 
size and runs for some distance in the broad ligament. 

About the fifth month an annular constriction marks the position of the 
neck of the uterus, and after the sixth month the walls of the uterus begin 
to thicken. 

• The round ligament is derived from the lumbar ligament of the Wolffian 
body, the superior ligament of the genital gland becomes the cord which 
attaches the ovary to the fimbriated extremity of the Fallopian tube, the 
peritoneum constitutes the broad ligaments, the superior ligament o°f the 
Wolffian body disappears with that structu^!' • 

Internal oryans in the male. — i. The genital gland, in its development 
into a testicle, becomes rounded and thick, and is more vertical than the 
ovary is in its early state. The tubuli seminiferi are early visible, being 
at first short and straight, and than gradually assume a ceiled arrangement. 
The tunica albugiuea is formed about the third month. 

2. The Mullerian ducts disappear in the male sex, with the exception of 
their lower ends. These unite in the middle line, and open by a common 
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orifice into the urogenital sinus. This constitutes the utriculus hominis 
or sinus i>rostaticus. I 

3. The head of the epididymis, its canal, the va,s deferens and ejacu- 
latory duct, are formed from the canals and from the duct of the Wolffian 
body. 

The remains of the Wolffian bodies also form the vas aberrans (see 
p. 704), and a structure described by Giraldes* and called after him,* tho 
organ of Giraldes,’ which bears a good deal of resemblance to the organ 
of Rosenmiiller in the other sex. It consists of a number of convoluted 
tubules lying in the cellular tissue in front of the cord and close to tho 
head of the epididymis. 

The descent of the testis and the formation of the gubernaculum are 
described at p. 706. 

The Tkternal organs of generation, like the internal, pass through a stage 
in which there is no distinction of sox (Pigs. LXI., II., III.). We must 
therefore first describe this stage, and then follow the development of 
the female and male organs respectively. • * 

As stated above, the anal depression at an early period is formed by an 
involution of the external epithelium apart from the intestine, which is 
still closed at its lower end. When the septum between the two opens, 
which is about the fourth week, tho urachus in front and the intestine be- 
hind both communicate with the cloaca. About the second month a trans- 
verse ^division (the perinamm) begins to form and divides the cloaca into 
the anal cavity behind, and the urogenital sinus in front. In the sixth 
weelcja tubercle, the genital tubercle, is formed in front of the cloaca, and 
this is soon surrounded by two folds of skin, the genital folds. Towards 
the end of the second month the tubercle presents, on its lower aspect, a 
groove, the genital furrow, turned towards the cloaca. All these .parts are 
well developed at the period shown by No. III. of the following diagrams, 
where the anus is separated from the urogenital sinus, yet no distinction 
of sex is possible, 

Female organs (Fig. LXI., A, B,C).— The female^ organs are developed 
by an easy transition from the above form. The urogenital sinus persists 
as the vestibule of the vagina, and forms a single tube with the upper • 
part of the vagina, which we have already seen developed from the united 
Mullerian ducts. The genital tubercle forms the clitoris, the genital 
folds the labia majora, the lips of the genital furrow the labia minora, 
the genital furrow remaining open except below where it unites with* 
the perinmum, constituting the raphe. 

Male organs . — In the male, the changes are greater from the indifferent 
type. *The genital tubercle, is developed into the penis, the glans appear- 
ing in the third month, prepuce and corpora cavernosa in the 
fourth. The genital furrow closes, and thus forms a canal, the spongy 
portion of the urethra. The urogenital sinus becomes elongated, and 
forms the prostatic and membranous urethra. The genital folds unite in 
the middle line, to form the scrotum, at about the same time as the genital 
furrow closes, viz., between the third and fourth month. 


JoBn fk de Phy&. } 1 86 1 , 
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Fig. LXI, — Development of the External genital organs. Indifferent type , I. II. III. 
Female . A 13 , At the middle of the fifth month. C, at the beginning of the sixth. 
Male . A', At the beginning of the folrth month. 13 ', At the middle of the fourth 
month. C', At the end of the fourth month, i, Cloaca. 2, Genital tubercle. 3, Gians 
penis or clitoridis. 4, Genital furrow. 5, External genital folds (labia majora or scrotum), 
o, Umbilical cord. 7, Anus. 8$ Caudal extremity and coccygeal tubercle. 9, Labia 
minora. 10, Urogenital sinus. 1 1, Frrenum clitoridis. 12, Preputium penis or clitoridis. 
13, Opening of the urethra. 14, Opening of the vagina. 15, Hymen. 16, Scrotal raphd. 



The following table is translated from the work of Beaunis and Bou- 
chard, with some very unimportant alterations.* It will serve to present a 
resume of the above facts in an $asily accessible form. 

* It will be noticed that the time assigned in this table for the appearance of the first 
rudiment of some of the hemes (e.g. the ilium), varies in some cases from that assigned on 
p. lviii. This is a point 1 on which anatomists differ, and which probably varies in different 
cases. 



CHRONOLOGICAL TABLE 

OF 

THE DEVELOPMENT OF THE FCETUS. 


(From Bkaunis and Bouchard.) 


End of second week .— Formation of the amnion and umbilical vesicle. Chorda dorsalis and 
medullary groove. Heart. 

Beginning of third week — The vitelline membrane lias entirely disappeared. Trot o vertebral 
discs. First pharyngeal arch. Bliccal depression. Primitive circulation. 

End of \hird xocek .—’ Hie allantois and Wolffian body appear. The amnion is closed. 
Cerebral vesicles. Primitive ocular and auditory vesicles. Coalescence of the inferior 
maxillary protuberances. Liver. Formation of the three last pharyngeal arches. 

Fourth flwJb.—Tho umbilical/ vesicle has attained its full development. Projection of the 
caudal extremity. Projection of the upper and lower limbs. Cloacal aperture. The 
heart separates into a right and left heart. Spinal ganglia and anterior roots. Olfac- 
tory fossm. Lungs. Pancreas. * ^ 

Fifth UTek Vascularity of the allantois in its whole extent. First trace of hands and feet. 

The primitive aorta divides into primitive aorta and pulmonary artery. Conduit of 
Muller and genital gland. Ossification of” clavicle and lower jaw. Cartilage of 
Meckel. 

Sixth week — The activity of the umbilical vesicle ceases. The pharyngeal clefts disappear. 
Tho vertebral column, primitive cranium and ribs assuino the cartilaginous condition, # 
Posterior roots of the nerves. Membranes of the nervous centres. Bladder. Kidneys. 
Tongue. Larynx. Thyroid gland. Germs of teeth. Genital tubercle and folds. 

Seventh week — The muscles begin to be perceptible. Points of ossification of the ribs, 
scapula, shafts of humerus, femur, tibia, intermaxillary bone, palate, upper jaw (its first 


four points). * 

Eighth week — Distinction of arm and fore-aim, and of thigh and leg. Appearance of the 
interdidtftl clefts. Capsule of the lens and pupillary membrane. Completion of the 
interventricular and commencement of the interauricular septum , ball vary glands. 
Spleen. Suprarenal capsulcsrU'he larynx begins to become cartilaginous. All the 
vertebral bodies are cartilftgiritfSfc Points of ossification for the ulna, radius, bbula, 
and ilium. The two halves of the bony palate unite. Sympathetic nerve. 

Ninth week . — Corpus striatum. Pericardium. Distinction between ovary and testicle. 
Formation of the genital furrow. Osseous nuclei of vertebral bodies and arches, frontal, 
vomer, malar bono, shafts of metacarpal bones, motatarsal bones and phalanges, lhe 
union of the hard p*late is completed. Gall-blaflder. 

Third month . — Formation of the foetal placonta. The projection of tho caudal extremity 
disappears. It is possible to distinguish the male and female organ ® ‘ t the r in ®!^^‘ 
ment of the third month. The cloacal aperture divided mtotwo P ftr ^- Jhe 
ginous arches on the dorsal region of tho spine close., iornts of ossification for tho 

h 
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occipital, sphenoid, os unguis, nasal bones, squamous portion of temporal and ischium. 
Orbital centre of superior maxillary bone, Commencement of formation of maxillary 
sinus. Pons Varolii. Fissure of Sylvias. Formation of eyelids and of hairs and nails. 
Mammary gland. Epiglottis. Union of the testicle with the canals of the Wolffian 
body. Prostate. J4 

Fourth month . — The closure of the cartilaginous arches of the spine is complete. Osseous points 
for the first sacra^ vertebra and pubes. Ossification of tlic malleus and incus. Corpus 
callosum. Membranous lamina spiralis; cartilage of the Eustachian tube. Tympanic 
ring. Fat in subcutaneous cellular tissue. Tonsils. Closure of genital furrow and 
formation of scrotum and prepuce. 

Fifth month — The two layers of decidua begin to coalesce. Osseous -nuclei of axis and 
odontoid process. Lateral points of first sacral vertebra; median points of second. 
Osseous points of lateral masses of ethmoid. Ossification of stapes end petrous bone. 
Ossification of germs of tooth. Appearance of germs of permanent teeth. Organ of 
Corti. Eruption of hair on head. Sudoriferous glands. Glands of Brunner. Follich s 
of tonsils and base of tongue. Lymphatic glands. Commencement of limitation of 
uterus and vagina. 

Sixth month .*— Points of ossification for the anterior root of the transverse process of the 
seventh cervical vertebra. Lateral points of second sacral vertebra ; median points of 
third. The sadro -vertebra angle forms. Osseous points of the manubrium slerni 
and of the os calcis. The cerebral hemisphere covers the cerebellum. Papilla* of the 
fl'in. Sebaceous glands. The free border of the nail projects from the cerium of the 
dermis. Peyer’s patches. The walls of the uterus thicken. 

Seventh month . — Additional points of iirst sacral vertebra ; lateral points of third ; median 
point of fourth. First osseous point, of body of sternum. Osseous point for astra- 
galus. Disappearance of Meckel’s cartilage. Cerebral convolutions. Insula of lh il. 
Separation of tubercula qmidrigemina. Disappearance of pupillary membrane. The 
testicle passes into the vaginal process of the peritoneum. 

Eighth month . — Additional points for the second sacral vertebra : lateral points for the fourth; 
median points for the fifth. 

Ninth month . — Additional points for the third sacral vertebra ; lateral points for the fifth. 
Osseous point for the middle turbinated bone; for the body and great cornu of (lie 
hyoid; for the second and third pieces of the body of the sternum ; for the lower end of 
the„feulfnr. Ossification of the bony lamina spiralis and axis of the cochlea. Opening 
of the eyelids. The testicles are in the scrotum. 
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ANATOMY 

DESCRIPTIVE AND SURGICAL. 


The Skeleton. 


J 1 HE entire skeleton In the adult consists of 200 distinct bones. These are 


The Spine or vertebral column (sacrum and coccyx included) . 

Cranium 

Face * ' 

Os hyoides, sternum, and ribs 

Upper extremities .* 

Lower extremities 


26 

8 

14 

26 

64 

62 


200 

In ^his enumeration, the patellar are included as separato bones, but the 
smaller sesamoid bones, and the ossicula auditus, are not reckoned. The teeth 
belong to the tegumentary system. 

These bones are divisible into four classes : Long , Short, Flat, and Irregular. , 

The Long Bones are found in the limbs, wbero they form a system of levers, 
which have to sustain the weight of the trunk, and to confer the power of locomotion. 
A long bone consists of a lengthened cylinder or shaft, and two extremities. The 
shaft Is a hollow cylinder, the walls consisting of denso compact tissue df great 
thickness in the middle, and becoming thinner towards the extremities; the 
spongy tissue is scanty, and the bone is hollowed out in its interior to form the 
medullary canal. The extremities are generally somewhat expanded for greater 
convenience of mutual connection, for the purposes of articulation, and to afford a 
broad surface for muscular attachment. Here the bone is made up of spongy 
tissue with only a thin coating of compact substance. The long bones are, the * 
humerus, radius r ulna, femur, tibia , fibulcQ metacarpal , and metatarsal bones, and 
the phalanges . The clwvicU is also usually reckoned as a long bone’ 

Short Bones. Where a part of the skeleton is intended for strength and com- 
pactness, and its motion is at the same time slight and limited, it is divided into a w 
number of small pieces united together by ligaments, and the separate bones are 
short and compressed, such as the bones of the carpus and tarsus . These bones, in 
their structure, are spongy throughout, excepting at their surface, whore there is a 
thin crust of compact substance^ 

Flat Bones . Where the principle requirement is either extensive protection, or 
the provision of broad surfaces for muscular attachment, we find the osseous struc- 
ture expanded into broad flat plates, as is seen in the bones of the skull and the 
shoulder-blade. These bones are composed of two thin layers of compact tissue, 
enclosing betweenTFem a variable quantity of cancellous tissue. In the cranial 
bones, those layers of impact tissue arc familiarly known as the tables of the skull; 
the outer one is thick and tough ; the inner one thinner, denser, and more brittle, 
and hence termed the vitreous table. The intervening cancellous tissue is oalled. 
the diploe . The flat bones are, the occipital , parietal, frontal , nasal, lachrymal, 
vomer, scapulae, ossa innominata, sternum , and ribs. • 
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The Irregular or Mixed bones are such as, from their peculiar form, cannot bo 
grouped under either of the preceding pleads. Their structure is similar to that of 
other bones, consisting of a layer of compact tissue externally, and of spongy 
cancellous tissue within. The irregular bones are, the vertebral , sacrum, coccyx, 
m temporal, sphenoid, ethmoid , superior maxillary, inferior maxillary, palate, inferior 
turbinated, and hyoid . 

Surfaces of Bones. If tho surface of any bono is oxamined, certain eminences 
and depressions are seon, to which descriptive anatomists have given tho following 
names. 

A prominent process projecting from tho surface of a bono, which it has nover 
been separate from, or moveable upon, is termed an apophysis (from aVo 0 v<rtc, 
an excrescence) ; but if sucli process is developed as a separate pieco from the rest 
of the bont\to which it is afterwards joined, it is termed an epiphysis (from ini- 
tic, an accretion). , 

These enunbnees and depressions are of two kinds: articular, and non-articular. 
Well-marked examples of articular eminences are found in the heads of the 
humerus and femur ; and of' articular depressions, in the glenoid cavity of tho 
scapula, and tho acetabulum. Non-articular eminences aro designated according 
to their form. Thus, a broad, rough, uneven olevntion is called a tuberosity; 
a small rough prominence, a tubercle ; a sharp, slender, pointed eminence, a 
spine.; a narrow rough .elevation, running some way along the surface, a ridge, 
or line. 

The non-articular depressions are also of vory variable form, and are described 
as fossa?, grooves, furrows, fissures, notches, etc. These non-articular eminences 
and depressions serve to increase the extent of surfaco for the attachment of 
ligaments and muscles, and arc usually well marked in proportion to the muscularity 
of the subject. 


, THE SPINE. 

The Spine is a flexuous and flexible column, formed of a scries of bones called 
Vertebral. 

The«J/ertebno are thirty-throe in number, exclusive of those which form tho 
skull, and have received tho names cervical, dorsal, lumbar, sacral, and coccygeal, 
according to the position which they occupy ; seven being found in the cervical 
region, twelve in the dorsal, five in tho lumbar, five in the sacral, and four in the 
coccygeal. c . 

This number is sometimes increased by an additional vertebra in one region, or 
•the number may be diminished in one region, tho deficiency being supplied by an 
additional vertebra in another. These observations do not apply to tho cervical 
portion of the spiuc, tho number of bones forming which is seldom increased or 
diminished. # 

Tho Vertebra? in the three uppermost regions of the spine are separate through- 
out the whole of life ; 'but those found in tho sacral and coccygeal regions arc, 
in the adult, firmly united, 90 as to form two bones — fivo entering into the forma- 
tion of the upper bone or sacrum, and four into the terminal bono of tho spine 
or coccyx. » 

General Characters of^a^Verte bra.' * 

Each vertebra consists of two essential parts, an anterior solid segment or body, 
and a posterior segment or arch. Tho arch is formed of two pedicles and two 
lamina*, supporting seven processes ; viz. four articular,' two transverse, and one 
spinous process. • « 

Tho Bodies of the vertebra? are piled one upon the other, forming a strong 
pillar, for tho support of the cranium and trunk ; the arches forming a hollow 
cylinder behind for the protection of the spinal cord. The different vertebra? are 
connected together by means of the articular processes, and tho intervertebral 
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cartilages ; while the transverse and spinous processes serve as lovers for the 
attachment of muscles which move the jdifferent parts of the spine. Lastly, 
between each pair of vertebrae, apertures exist through which the spinal nerves 
pass from the cord. Each of these constituent parts must now bo separately 
examined. * ^ 

The body is the largest and most solid part of a vertebra. Above and below, it 
is slightly concave, presenting a rim around its circumference ; and its upper and 
lower surfaces are rough, for the attachment of the intervertebral fibro-cartilages. 
In front, it is convex from side to side, concave from above downwards. Behind, 
it is flat from abovo downwards and slightly concave from side to side. Its 
anterior suriuco is perforated by a few small apertures, for the passage of nutrient 
vessels; whilst, on the posterior surface, is a. single largo irregular aperture, or 
occasionally more than one, for the exit of veins irom the body of tho vertebra, 
tta vena* basis veriebiw. 

The Pedicles project backwards, one on each side, from tho upper part of tho 
body of the vertebra, at tho lino of junction of its posterior and lateral surfaces. 
Tho concavities above and below tho pedicles .aro tho intervertebral notched; they 
are four in number, two on each side, the inferior ones being generally tho deeper. 
When the vertebra) are articulated, the notch os of each contiguous pair of bones 
form tho in tor vertebral foramina which oommunicato with tho spinal canal and 
transmit the spinal nerves. 

The Lamitup. are two broad plates of bone, which complete the vertebral arch 
behind, enclosing a foramen which serves for the protection of the spinal cord ; 
they are connected to the body by means of the pedicles. Their upper and lower 
borders are rough, for the attachment of the Ugameiila mbjltiv a. 

Tlie^ Articular Processes, four in number, two on each side, spring from the 
junction of tho pedicles with tho lamina). Tho two superior project upwards, 
their articular snrfacos being directed moro or less backwards ; tho two inferior 
pmjoctf downwards, their articular surfaces looking move or less forwards ." 1 

The Spinous Process projects backwards from the junction of the two lamina?, 
and serves for the attachment of muscles. 

Tho Transverse Processes, two in number, project one at each sidejfrom tho 
point whore the articular processes join the pedicle. They also servo fBr tho 
attachment of muscles. 
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flattened and of equal depth ; the former is placed on a lower level than the latter, 
and its inferior border is prolonged downwards so as to overlap the upper and fore 
part of the vertebra below. Its upper surface is concave transversely, and 
presents a projecting lip on each side ; its lower surface being convex from side 
to side, concave from before backwards, and presenting laterally a shallow con- 
cavity, which receives the corresponding projecting lip of the adjacent vertebra. 
The pedicles aro directed obliquely outwards, and the superior intervertebral 
notches are deeper, but narrower, than the inferior. The laminae aro narrow, 
long, thinner above than below, and overlap each other ; enclosing the spinal 
foramen, which is very large, and of a triangular form. The spinous processes 
are short and bifid at the extremity, to afford greater extent of surface for the 
attachment of muscles, the two divisions being often of unequal size. They 
increase in length from the fourth to the seventh. The transverse processes are 
short, directed downwards, outwards, and forwards, bifid at their extremity, and 
marked by a groove along their upper surface, which runs downwards and out- 
wards from the superior intervertebral notch, and serves for tho transmission of 
one of the cervical nerves. The transverse processes aro pierced at their base by 
a foramen, for tho transmission of the vertebral artery, vein, and plexus of nerves. 
Each process is formed by two roots : the anterior root arises from the side of tho 
body, and corresponds to the ribs : the posterior root springs from the junction of 
the pedicle with tho lamina, and corresponds with the transverse processes in the 
dorsal region. It is by the junction of the two that the foramen for the vertebral 
vessels is formed. Tho extremities of each of tlieso roots form the anterior and 
posterior tubercles of tho transverse processes. The articular processes are oblique : 
the superior arc of an oval form, flattened and directed upwards and backwards ; 
the inferior downwards and forwards. * v 

The peculiar vertebrae in the cervical region are tho first or Atlas • the second 
or Axis ; and the seventh or Vertebra prorninens. Tho great modifications in the 
form of the atlas and axis aro designed to admit of the nodding and rotatory 
movements of the head. 

The Atlas (fig. 2) (so named from supporting the globe of tho head). Tho chief 

• 

^ 2. — 1 at Cervical Vertebra, or Atlas. * 


peculiarities of this bone are, that it has neither body nor spinous process. The 
body is detached from the rest of the bone, and forms the odontoid process of tho 
second vertebra ; while the parts corresponding to the pedicles pass in front, and 
join to form the anterior arch. Tho atlas consists of an anterior arch, a posterior 
arch, and two lateral masses. The anterior arch forms Ibont one-fifth of the 
bone ; its anterior surface is convey, and presents about its centre a tubercle, for 
the attachment of the Lougus colli muscle; posteriorly it is concave, and marked 
by a smooth oval or circular facet, for articulation with the odontoid process of 
the axis. The posterior arch forms about two-fifths of the circumference of tho 
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bone; it terminates behind in a tubercle, which is the rudiment of a spinous 
process, and gives origin to the Rectus_ cjqntis posticus minor. The diminutive 
size of this process prevents any interference in the movements betwoen it and 
the cranium. The posterior part of the arch presents, above, a rounded edge ; 
whilst, in front, immediately behind each superior articular process, is a groove, 
sometimes converted into a foramen by a delicate bony spicula which arches 
backwards from tlio posterior extremity of the superior articular process, Theso 
grooves represent the superior intervertebral notches, and are peculiar from being 
situated behind tho articular processes, instead of before them, as in the other 
vertobree. They serve for tho transmission of tho vertebral artery, which, as- 
cending through tho foramen in the transverse process, winds round the lateral 
mass in *a direction back ward s and inwards. They also transmit tlio sub-occipital 
neryes. On the under surface of tho posterior arch, in the same situation, are 
tv^o other grooves, placed behind tho lateral masses, and representing the inferior 
intervertebral notches of other vortebrro. They are much less marked than the 
superior. The lateral masses are tho most bulky and solid parts of the atlas, in 
order to support the weight of the head ; they present two articulating processes 
above, and two below. Tho two superior are of largo size, 9val, concave, and 
approach towards one another in front, but diverge behind ; they are directed up- 
wards, inwards, and a little backwards, forming a kind of cup for the condyles of 
the occipital bone, and are admirably adapted to the nodding movements of tho 
head. Not on frequently they are partially subdivided by a moro or less deep 
indentation* which encroaches upon each lateral margin^. Tho inferior articular 
processes aro circular in form, flattened, or slightly concave, and directed down- 
wards, inwards, and a little backwards, articulating with the axis, and permitting 
the rojrttory movements. Just below tho inner margin of each superior articular 
surface is a sipall tubercle, for the attachment of a ligament which, stretching 
across tlio ring of the atlas, divides it into two unequal parts; tho anterior or 
smaller segment receiving the odontoid process of the axis, tho posterior allowing 
the transmission of tlio spinal cord and its membranes. This part of tho spinal 
(•anal is of considerable size, to afford spaco for the spinal cord ; and hence latera^l 
displacement of the atlas may occur without compression of the spfnal, cord. 
The transverse processes aro of large size, for the attachment of special muscles 
which assist in rotating tho head— long, not bifid, perforated at their base by a 
canal for the vertebral artery, which is directed from below, upwards and 

backwards. # 

The (fig. 3) (so named from forming the pivot upon which tho head 

3. — 2nd Cervical Vertebra, or Axis. 


Odontoid JFrot . 



Infer.A rtie.Proo* 


rotates). The most distinctive character 0$ this honfr is the. strong prominent 
process, tt/othdike in form (hence the iiamo odontoid), $liioh rises perpon 1- 
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cularly from tho uppor part of tho body. The body is of a triangular form ; 
docpor in front than behind, and prolonged downwards anteriorly so as to overlap 
the upper and foro part of tho adjacent vertebra. It presents in front a median 
longitudinal ridge, separating two lateral depressions for the attachment of the 
Lon gus colli muscles of each side. The odontoid process presents two articulating 
surfaces : one in front of an oval form, for articulation with the atlas ; another 
behind, for the transverse ligament ; the lai ter frequently encroaching on the sides 
of the process ; the apex is pointed. Below the apex, the process is somewhat 
enlarged, and presents on either sido a rough impression for the attachment of tho 
odontoid or check ligaments, which connect it to the occipital bone ; the base of 
the process, where it is attached to the body, is constricted, so as to prevent dis- 
placement from the transverse ligament, which binds it in this situation to the 
anterior arch of the atlas. Sometimes, however, this process does become displaced, 
especially in children, in whom the li gaments are mqre relaxpj . : instant death is the 
result of this accident. The pedicles are broad and strong, especially their anterior 
extremities, which coalesce with the sides of the body and the root of the odontoid 
process.- The lamina? are thick and strong, and the spinal foramen very large. 
The superior articular surfaces are round, slightly convex, directed upwards and 
outwards, and are peculiar in being supported on the body, pedicles, and transverse 
processes. Tho inferior articular surfaces hare the same direction as those of the 
other cervical vertebra*. The superior intervertebral notches are very shallow, 
and lie behind the articular processes ; the inferior in front of them, as in the other 
cervical vertebra?. The transverse processes are very small, not bitid, and per- 
forated by the vertebral foramen, or foramen for the vertebral artery, which is 
directed obliquely upwards and outwards. The spinous process is of large size, 
very strong, deeply channelled on its under surface, and presents a bifid tnbhrenlar 
extremity for theattachment of muscles, which serve to rotate the head*upon the spine. 

Seventh Cervical (fig. 4). The 
most distinctive character of this 
vertebra is the existence of a very 
long and prominent spinous pro- 
cess ; «J?enco the name ‘ Vertebra 
prominens.* This process is thick, 
nearly horizontal in direction, not 
bifurcated, and has attached to it 
f the ligamentum nucha?. Jho trans- 
verse process is usually of largo 
. size, especially its posterior .root ; 
its upper surface has usually a 
shallow groove, and it seldom pre- 
sents more than a trace of bifurca- 
tion at its extremity. The vertebral 
‘foramen is sometimes as large as in 
tho other cervical vertebrae, usually 
smaller, on one or both sides, and 
sometimes wanting. On the left, 
side it occasionally gives passage to 
the vertebral artery ; more frequently 
the vertebral vein traverses it on 
both sides ; but the usual arrange- 
ment is for both artery and vein to pass through the’ foramen ill the transverse 
process of tho sixth cervical. *. % 


4.— 7 tli Con ical Vertebra, or Vertebra 
Prominens. 
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ClL'RACTGRS OF Tli E BOJl.SAL VERTJiliftiK. 

The bodies of the t.orssj vertebra? resemblo those in the cervical and lumbar 
regions at the respective ends of this portion of the spine ; but in the middlo 
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of the dorsal region, their form is very characteristic, being heart-shaped, and 
broader in the antero-posterior than in tlJb lateral direction. They are thicker 
behind than in front, flat above and below, convex and prominent in front, 
deeply concave behind, slightly constricted in front and at the sides, and 
marked on each side, near the root of the pedicle, by two demi-facets, one 
above, the other below. These are covered with cartilage in the recent state ; 
and, when articulated with the adjoining vertebrae, form oval surfaces for the 
reception of the heads of the corresponding ribs. The pedicles are directed 
backwards, and the inferior intervertebral notches aro of large size, and deeper 
than in any other region of- the spine. The lamina) are broad and thick, and 
the spinal foramen small, and of a circular form. The articular processes aro 
flat, nearly vertical in direction, and project from the upper and lower part of the 
pedicles, the superior being directed backwards and a little outwards and upwards, 
the inferior forwards and a little inwards and downwards. The transverse pro- 
cesses arise from the same parts of the arch as the posterior roots of the trans- 
verse processes in the neck ; they aro thick, strong, and of great length, directed 
obliquely backwards and outwards, presenting a clubbed extremity, which is tipped 
on its anterior part by a small concavo surface, for articulation with the tuberclo 
of a rib. Besides tlio articular facet for the rib, two indistinct tuberclos may bo 
seen rising from the extremity of the transverse processes, one near flio upper, the 
other near the lower border. In man, they are comparatively of small size, and 
serve only for the attachment of muscles. But, in some animals, they attain 
considerable magnitude either for the purpose of more closely connecting the seg- 
ments of this portion of the spine, or for muscular and ligamentous attachment. 
The spinous processes are long, triangular in form, directed obliquely downwards, 
and tfvrtninating by a tubercular margin. They overlap one another from the fifth 
to the eighth, but arc loss oblique in direction above and below. 


5. — A Dorsal Vertebra. 



The peculiar dorsal vertobree are the first, ninth, tenth, eleventh, and twelfth. 
(fig. 6). , 

The First Dorsal Vertebra presents, on each side of the body, a single entire 
articular facet for the head of the first rib, and a half facet for the upper half of 
the second. The upper surface of the body is like that of a cervical vertebra, being 
broad transversely, concave, and lipped on each si< 0 . The a rhnddr surf acts ard 
oblique, and the spinous prtfvcss thick) long, and almosl horizontal. 



THE SKELETON. 


The Nint h Dorsal haa no demi-facet below. In some subjects, however, the 
ninth has two demi-faccts on each side, then the tenth has a demi-facet at the upper 
part ; none below. 

The Tenth Dorsal has (except in the cases just mentioned) an entire articular 
facet on each side above ; it has no demi-facet below. 

In the Eleventh Dorsal , the body approaches in its form and size to the lumbar. 
The articular facets for the heads of the ribs, one on each side, aro of large size, 


6. — Peculiar Dorsal Vertebra*. 
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and placed chiefly on the pedicles, which are thicker and stijpnger in this and the 
next vertebra, than in aity other part of the dorsal regioil. The transverse pro- 
cesses are very short, tubercular at their extremities, and have no articillar facets 
for the tubercles of the ribs. The spinous process is short, nearly horizontal in 
direction, and presents u slight tendency to bifurcation at its extremity. 

The Twelfth Dorsal has the same general characters as the eleventh; hut may 
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be distinguished from it by the inferior articular processes being convex and 
turned outwards, like those of the lumbar ’vertebra j by tho general form of the 
body, laminae, and spinous process, approaching to that of tho lumbar vertebra- and 
by tho transvorso processes being shorter, and the tubercles at their extremities more 
marked. 


Characters op the Lumbar Vertebrae. 

Tho Lumbar Vertebra) (fig. 7) are the largest segments’ of tho vertebral column. 
Tho body is large, broader from sido to side than from before backwards, about 
equal in depth in front and behind, fluttened or slightly concave above and below, 
concave behind, and deeply constricted in front and at the sides, presenting promi- 


7. — Lumbar Vertebra. 



non fc margins, which afford abroad basis for the support of the superincumbent 
weight. The pedicles arc very strong, directed backwards from the upper part of 
the bodies ; consequently the inferior intervertebral notches are of Margo size. 
The lamina) are short, but broad and strong ; and the foramen triangular, larger 
tli an in the dorsal, smaller ihan in the cervical region. The superior articular 
processes are concave, and look almost directly inwards; the inferior, convex, 
look outw ards and a little forwards ; the former are separated by a much wider 
interval than the latter, embracing the lower articulating processes of the vertebra 
above. Tho transverse processes are long, slender, directed transversely outwards 
in the upper threo lumbar vertebra?, slanting a little upwards in the lower two. 
By some anatomists they are considered homologous with the ribs. Of the two 
tubercles noticed in connection with the transverse processes in tho dorsal region, 
the superior ones become connected in this region with the iack part of the 
superior articular processes. Although in man they are comparatively small, m 
some animals they attain considerable size, and serve to lock the vertebra) more 
closely together. The spinous processes are thick and broad, somewhat quadri- 
lateral horizontal in direction, thicker below than above, and terminating by a 
rough uneven border. 

The Fifth Litmbat Vertebra is "characterised by paving the body much thicker 
in front than behind, which accords with the prominence of the sacro- vertebral 
articulation, by the smaller size of its spinous process, by the wide interval between 
the inferior articulating processes, and by the greater size and tjiickncss of its trans- 
verse processes. , 

Structure, of the Vertebra, The structure of a vertebra differs in different parts. 
The body is composed of light spongy cancellous tissue, having a thin coating of 
compact tissue on its external surface perforated by numerous orifices, some of 
large size, for the passage of vessels ; its interior is traversed by one or two large 
canals for the reception of veins, which converge towards a single largo irregular or 
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several small apertures at the posterior part of the body of each bone. The arcli 
and processes projecting from it have, cm the contrary, an exceedingly thick cover- 
ing of compact tissue. 

Development. Each vertebra is formed of threo primary cartilaginous portions 
(fig. 8) ; one for each lamina and its processes, and one for the body. Ossification 
commences in the lamina? about 


the sixth week of fcetal life, in 
the situation where the trans- 
verse processes afterwards pro- 
ject, the ossific granules shooting 
backwards to the spine, forwards 
to the body, arid outwards into 
the transverse and articular pro- 
cessus. Ossification in the body 
commences in the middle of the 
cartilage about the eighth week. 
At birth these three pieces are 
perfectly separate- During the 
first year the lamina) become 
united behind, by a portion of 
cartilage in which the spinous 
process is ultimately formed, 
and thus the arch is completed. 
About the third year the body 
is joined to the arch on each 
side, in such a manner that the 
body is formed from the three 
original centres of ossification, 
the amount contributed by the 
pedicles increasing in extent from 
below upwards. Thus the bodies 
of the sacrtil vertebra? are formed 
almost entirely from the central 
nuclei, the bodies of the lumbar 
segments are formed laterally 
and behind by the pedicles; in 
the dorsal region, the pedicles 
advance as far forwards as the 
articular depressions for the 
heads of the ribs, forming these 
cavities of reception ; and in the 
neck the whole of the lateral 
portions of the bodies are formed 
by the advance of tho pedicles. 
Bcforo puberty, no other changes 
occur, excepting a gradual in- 
crease in the growth of these 
primary centres, the upper and 
under surface of the bodies, ami 
tho ends of the transverse and 
spinous processes, [>eiiig tipped 
Avitli cartilage, in which ’"ossific 
granules arc not as yet deposited. 
At sixteen years (fig. 9), four 
secondary centres appear, 0110 
for the tip of each D-ausvcrso 
process, and two (sometimes 
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DEVELOPMENT OP T 1 IE VERTEBRAE. „ 

■nmtcd into ono) for tlie end of tlio spinou| process. At twenly-one years (fi~. I0 ) 
a thin circular plate of bone .is formed iu’the layer of cartilage situated ™ So 
upper and under surface ot Ibc body, the former being the thicker of the two 

All these become joined ; and the bone is completely formed about the thirtieth 
y ear oi xiiCa 

Exceptions to this mode of development occur in the first, second, and seventh 
cervical, and m the vertebrae of the lumbar region. 

Tho Atlas (fig. n) is developed by tiro primary centres, and by one. or more 
epiphyses. 1 he two primary centres are destined for tho two latoral or neural 
masses, the ossification of wliich commences before birth, near tho articular pro- 
cesses, and extends backwards these portions of bone are separated from one 
another behind, at birth, by a narrow interval Idled in with cartilage. Between 
^the second and third years, they unite either directly or through tho medium of an 
epiphysal centre, developed in the cartilage near their point of junction. Tho 
anterior arch, at birth, is altogether cartilaginous, and this portion of the atlas is 
completed by the gradual extension forwards and ultimate junction of tho two 
neural processes. Occasionally, a separate nucleus is developed in the anterior arch, 
which, extending laterally, joins the neural processes in front # of tho pedicles; or,' 
there are two nuclei developed in the anterior arch, ono on either side of the median 
line, which join to form a single mass, afterwards united to the lateral portions in 
front of the articulating processes. 

The Asia (fig. 12) is developed by six centres. The body and arch of thin bono 
are formed in the same manner as the corresponding parts in tho oilier vertebra? : 
one centre for the lower part of tho body, and one for each lamina. Tho odontoid 
process consists originally of an extension upwards of the cartilaginous mass, in 
whutf the lower part of the body is formed. At about the sixth month of foetal 
lile, two osseous nuclei make their appearance in the base of this process : they aro 
placed laterally, and join before birth to form a conical bi-lobed inass deeply 
cleft, above ; the interval between the cleft and the summit of the process, is formed 
by a wedge-shaped piece of cartilage ; the base of the process being separated from 
the body by a cartilaginous interval, which gradually becomes ossified, sometimes 
by a separate epiphysal nucleus. Finally, as Dr. Humphry has demohstrated, tho 
apex of the odontoid process has a separate nucleus. 

The Seventh Cervical. The anterior or costal part of the transverse process 
of the seventh cervical, is developed from a separate osseous centre at about tho 
sixth month of foefal life, and joins the body and posterior division of the trans- 
verse process between the fifth and sixth years. Sometimes this process continues 
as a separate piece, and, becoming lengthened outwards, constitutes what is known 
as a cervical rib. 

Tho Lumber V erte.br m (fig. 13) lmvo two additional centres (besides those 
peculiar to the vertebrae generally), for the tubercles, which project from the back 
part of the superior articular processes. The transverse process of tho first lumbar 
is sometimes developed as a separate piece, wliich may remain permanently uncon- 
nected with tho remaining portion of the bone ; thus forming a lumbar rib, a 
peculiarity which is rarely met with. 

Progress oif Ossification in itie ' Sm’E generally. Ossification of the luirimo? 
of the vertebra) commences at the upper part of tho spine, and proceeds gradually 
downwards ; hence the frequent ficcurrence of spina bifida in tho lower part of the 
spinal column. Ossification of the bodies, on the other hand, commences a little 
below the centro of the spinal column (about the ninth or tenth dorsal vertebra)), 
and extends both upwards and downwards. Although, however, the ossifio nuclei 
make their first appearance in the lower dorsal vcrffcbrcr, the lumbar and first 
sacral are those in wliich these nuclei arc largest at birth. 

Attachment of Muscles. To tho Atlas are attached the Lougns colli, Rectus 
ailticus minor, Rectus lateralis, Rectus posticus minor, Obliques superior and in- 
ferior, Splonius colli, Levator anguli scapula?, lnterspinons, and In tertrans verse. 

To the Axis are attached the Longus colli, Obliquus inferior, Rectus posticus 
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major, Semi- spinalis colli, Multifidus spin©, Levator anguli scapula), Splonius colli, 
Transversalis colli, Scalenus posticus, Iiftertransver sales, Interspinales. 

To the remaining Vertebrae generally aro attached, anteriorly , the Rectus anticus 
major, Longus colli, Scalenus anticus and posticus, Psoas magnus, Psoas parvus, 
Quadratus lumborum, Diaphragm, Obliquus internus and transversalis, — posteriorly, 
the Trapezius, Latissimus dorsi, Levator anguli scapulae, Rhomboid eus major and 
minor, Serratus posticus superior and inferior, Splenius, Sacro-lumbalis, Longissi- 
mus dorsi, Spinalis dorsi, Cervicalis ascendens, Transversalis collis,Tracholo-mastoid, 
Comploxus, Semi- Spinalis dorsi and colli, Multifidus spin©, Interspinales, Supra- 
spinales, Intcrtransversales, Levatorcs costarum. 

Sacral and Coccygeal Vertebrae. 

The Sacral and Coccygeal Vertebra) consist, at an early period of life, of ninO 
separate pieces, which are united in the adult, so as to form two hones, five 
entering into the formation of the sacrum, four into that of the coccyx. Occa- 
sionally, the coccyx consists of five bones.* 

The Sacrum (fig^ 14) is a largo triangular bone, situated at the lower part 


14. — Sacrum, Anterior Surface. 



of tho Vertebral column, and at the upper and back part of the polvid cavity, 
where it is inserted Kke 0,^ wedge between the two ossa innominata ; its upper 
part, or base, articulating with tho lm*t lumbar vortebra, its apex with tho coccyx. 
The sacrum is curved upon itself, and placed very obliquely, its upper fextremity 
projecting forwards, and forming, with the last lumbar vertebra; a very prominent 

Dr. Humphry describes this as the usual composition of the Coccyx. ■ - On the 
Skeleton, p. 456. 



SACRUM. 
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am le, called the promontory ov sacro-vcrlcbml a.ujle, whilst its central nart is 
directed backwards, so as to give increased capacity to the pelvic cavity R niT 
sents for examination an anterior and posterior surface, two lateral surfaces aW 
an apex, and a central canal. * Ase » 

The Anterior Surface is concave from above downwards, and slightly so from 
side to side In the middle are seen four transverse ridges, indicating the original 
division of the bone into five separate pieces. The portions of bone intervening 
between the ridges correspond to the bodies of the vertebra. The body of the 
hrst segment is of large size, and in form resembles that of a lumbar vertebra* the 
succeeding ones diminish in size from above downwards, arc flattened from before 

backwards, and curved so as to acconi- 
* 5 * Vertical Section of tho Sacrum. modato themselves to the form of the 


sacrum, being concave in front, convex 
behind. At each end of the ridges above- 
mentioned, are seen the anterior sacral 
foramina, analogous to tho intervertebral 
foramina, four in number on each side, 
somewhat rounded in form, diminish- 
ing in size from abcA'o downwards, and 
directed outwards and forwards; they 
transmit the anterior branches of tho 
sacral nerves. External to these fora- 
mina is the lateral mass, consisting, at 
an early period of life, of separato seg- 
ments, which correspond to the ante- 
rior transverse processes ; tlioso become 
blended, in the adult., with tl n bodies, 
with each other, and with the posterior 
transverse processes. Each lateral ihass 
is traversed by four broad shallow 
grooves, which lodge the anterior sacral 
nerves as they pass outwards.»the grooves 
being separated by prominent Hdges of 
bone, which give attachment to the slips 
of the P yri formis muscle. 

If a vertical section is made through 
the centre df the bone (fig. 15), the 
bodies are seen to be united at their 
circumference by bone, a wide interval 
being left centrally, which, in the recent 
state, is filled by intervertebral sub- 
stance. In some bones, this union is 
more complete between the lower seg- 
ments than between tho upper ones. 

The Posterior Surface (fig. 16) is convex and much narrower than the anterior. 
In thp middle line, are three or four tubercles, which represent the rudimentary 
spinous processes of the sacral vertebroe. Of these tubercles, tho first is usually 
prominent, and perfectly distinct from the rest ; the second and third, are either 
separate, or united into a tubercular ridge, which diminishes in size from above 
downwards; the fourth usually, and the fifth always, remaining undeveloped. 
External to the spinous processes on each side, are the lamina 1 ., broad and well marked 
in the first three pieces ; sometimes the fourth, and generalfy the fifth, being un- 
developed ; in this situation tho lower end of the sacral canal is exposed. External 
to the lamina) are a linear series of indistinct tubercles representing tho articular 
processes ; the upper pair are large, well developed, and correspond in shape and 
direction to the superior articulating processes of a lumbar vertebra ; the second 
and third are small ; the fourth and fifth (usually blendod together) are situated 
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on each side of the sacral canal: they arc called tlio sacr al cornua* and articulate 
with the cornua of the coccyx. Ex tern til to the articular processes are the four 
posterior sacral foramina: they are smaller ‘in size, and less regular in form than 
the anterior, and transmit the posterior branches of the sacral nerves. On the 
outer side of the posterior sacral foramina are a series of tubercles, the rudimentary 
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posterior transverse processes of the sacral vertebra?. The first pair of transverse 
tubercles are of large size, very distinct, and correspond with each superior angle 
of the bone,’ the second, small in size, enter into the formation of the jsacro- iliac 
articulation ; the third give attachment to the oblique sacro-iliac ligaments ; and 
the fourth and fifth to the great sacro-ischiatic ligaments.' The interspace between 
the spinous and transverse processes on the back of the sacrum, presents a wide 
shallow concavity, called the sacral groove ; it is continuous above with the verte- 
bral groove, and lodges the origin of the.Ereclor spina?. 

The Lateral Surface , broad above, becomes narrowed into a thin edge below. 
Its npper half presents in front a broad oar-shaped surface for articulation* with 
the ilium. This is called the auricular surface and in the fresh .state is coated 
with cartilage. It is bounded posteriorly by deep and uneven impressions, for 
the attachment of the posterior sacro-iliac ligaments. Tho lower half is thin and 
sharp, and gives attachment to the greater and lesser sacro-ischiatic ligaments, 
and to some fibres hf tho Gluteus raaxiinus ; below, it presents a deep notch, 
which is converted into a foramen* by articulation with th<* transverse process 
of tho upper piece of the coccyx, and transmits the antcripr brancli of the fifth 
sacral nerve. 

The Base of tho sacrum, which is broad and expanded, is directed upwards and 
forwards. In the middle is seen an oval articular surface, which corresponds with 
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tk-* tinder surface of tho body of tlie last lumbar vertebra, bounded behind by 
the large triangular orilieo of the sacral canal. This orifice is formed behind by 
the spinous process and lamina) of the first sacral vertobra, whilst projecting from 
it on each side aro tho superior articular processes; they are oval, concave 
directed backwards and inwards, like the superior articular processes of a lumbar 
vertebra ; and in front of each articular process is an intervertebral notch, which 
forms the lower half of tho last intervertebral foramen.. Lastly, on each sido of 
the articular surface is a broad and fiat triangular surface of bone, which extends 
outwards, and is continuous on each sido with the iliac fossa. 

Tho Apex, directed downwards and forwards, presents a small oval concavo 
surfaco for articulation with tho coccyx. 

The Sacral Canal .runs throughout tho greater part of tho bone ; it is large 
and tnangnlar in form above, small and flattened from before backwards below. 


J41 this situation, its posterior wall is incomplete, from the non-development of tho 

lamime arid spinous processes. It lodges 
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Additional' ventres 
for the first 3 pieces.* 


the sacral nerves, and’is perforated by 
the anterior and posterior sacral fora- 
mina, through which these pass out. 
Structure. It consists of much looso 



spongy tissue within, invested exter- 
nally by a thin layer of compact tissue. 

DIFFERENCES IN Till! SACRUM OF Till! 
Male and Female. The sacrum in 
tho female is usually wider Hum in 
the malo ; and it is much less curved, 
the upper half of the bone being nearly 
straight, tho lower half presenting tho 
greatest amount of curvature. Tho 
hone is also directed more obliqncly 
backwards ; which increases the size of 
tho pelvic cavity, and forms a moro 
prominent saero-vertebral angle. Iu 
tho male, the curvature is more evenly 
distributed over tho whole length of 
tho bone, and is altogether greater 
than in the fpmale. 

Peculiarities of the Sacrum. This 
bone, in some cases, consists of six 
pieces ; occasionally, the number is re- 
duced to four, Sometimes the bodies 
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2 jRpipliijsal lamina 
for each lateral surface. 



of the first and second segments aro 
not joined, or tho lamina) and spinous 
processes have not coalesced. Occa- 
sionally, the upper pair of transvers'o 
tubercles aro not joined to tho rest of 
the bone on one or both sides ; and 
lastly, tho sacral canal may be open for 
nearly the lower half of the bone, in 
consequcnco of the imperfect develop- 
ment of the laminm and spinous pro- 
cesses. The sacrum, also, varies con- 
siderably with respect to its degree of 
curvature. From the examination of 
a large number of skeletons, it would 
appear, that, in one set of cases, tho 
anterior surface of this bone was neat ly 
Might, t*he curvature, which was very 
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slight, affecting only its lower end. In another set of cases, the bono was curved 
throughout its whole length, but espctially towards its middle. In a third ^©t, 
the degree of curvature was less marked, and affected especially the lower third 
the bone. 

Development (fig. 17). The sacrum, formed by the union of five vertebrae, has 
thirty -five centres of ossification. 

The bodies of the sacral vertebras have each throe ossific centres ; one for the 
central part, and one for the cpiphysal plates on its upper and under surface. 

The lamince of the sacral vertebra? are each developed by two centres ; these 
meet behind to form the arch, and subsequently join the body. 

The lateral masses have six additional centres, two for each of the first three 
vertebra). These centres make tlieir appearanco above and to tlio outer side of 
the anterior sacral foramina (fig. 17), and aro developed into sepal's to segments, 
which correspond with tho anterior transverse processes (fig. 18); they arc subse- 
quently blended with each other, and with the bodies and the posterior transverse 
processes, to form the lateral mass. 

Lastly, each lateral surface of tho sacrum is developed by two epiphysal plat, os 
(fig. 19); one for the auricular surface, and one for the remaining part of the thin 
lateral edge of thedxme. 

Period of Development. At about the eighth or ninth week of foetal life, ossifi- 
cation of the central part of the bodies of the first three vertebra? commences ; 
and, at a somewhat later period, that of the last two. Between the sixth and 
eighth months ossification of the lamina? takes place ; and, at about the same 
period, the characteristic osseous tubercles for the first three sacral vertebra) make 
their appearance. The lamina? join to form the arch, and are united to the bodies, 
first, in the lowest vertebra?. This occurs about the second year, the uppermost 
segment appearing as a single piece about tho fifth or sixth year. About the six- 
teenth year the epiphyses for the upper and under surfaces of the bodies aro 
formed; and, between tho eighteenth and twentieth years, ur:so for each lateral 
surface of the sacrum make their appearance. At 
about this period the last two segments are joined 
to one another; and this procoss gradually ex- 
tending upwards, all the pieces become united, 
and the bone completely formed from the twenty- 
fifth to the thirtieth year of life. 

Articulations. With fou/ 1 bones : the last lumbar 
vertebra, coccyx, and the /wo ossa innominata. 

Attachment of Muscles. In front, tho Pyriforinis 
and Coccygens ; behind, the Gluteus maximus and 
Erector spina?. 

The Coccyx. 

t The Coccyx (1 cokkvIj cuckoo ), so called from 
having been compared to a cuckoo’s beak (fig. 20), 
is usually formed of four small segments of bone, the 
most rudimentary parts of the vertebral column. 

In each of the first three segments may be traced 
a rudimentary body, articular and transverse pro- 
cesses ; the last piece (sometimes the third) is 
a mere nodule of bone, without distinct pro- 
cesses. All the segments arc destitute of laminae 
and spinous proceSses ; and, consequently of 
spinal canal and intervertebral foramina. Tho 
first segment is the largest ; it resembles the lower- 
most sacrarvertobra, and often exists as a separate 
piece ; tho \ast three, diminishing in size frpm above 
downwards, are usually blended tqgeth^rfeo as to 
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THE SPINK IN GENERAL. 

form a single bone The gradual diminution in the size of the pieces gives this hone 

atnanglilar form, the base of the triangle joUing the end of the sacrum. It presents 
exammat i° n an anterior and posterior surface, two borders, abase, and an apex 
The anterior surface is slightly concavo, and marked with three transverse grooves 
indicating the points of junction of the different pieces. It lias attached to 
it the anterior sacro-coccygeal ligam ent and Levator ani muscle, and supports 
the lower end of the rectum. Tho posterior surface is couvox, marked by trans- 
verse groovos similar to those on tho anterior surfaco ; and presents on each side 
a lineal row of tubercles, tho rudimentary articular processes of the coccygeal 
vertebroo. Of these, tho superior pair aro very largo; and aro called the cornua 
of the coccyx] they project upwards, and articulnto with tho cornua of the sacrum, 
tho junction between these two bones completing tho fifth sacral foramen for 
the transmission of tho posterior branch of the fifth sacral nerve. The lateral 
1 writer* are thin, and present a serif's of small eminences, which represent the 
transverse processes of the coccygeal vertebra. Of these, the first on each side 
is of largo size, flattened from before backwards ; and often ascends fco join the 
lower part, of the thin lateral edge of the sacrum, thus completing tho fifth sacral 
foramen; the others diminish in size from above downwards, and aro often 
Avanting. The borders of the coccyx are narrow, and give attachment on each 
side to the sacro- sciatic ligaments and Coccygeus muscle. Tho hose presents an 
oval surface for articulation with the sacrum. Tho apex is rounded, and has 
attached to it tho tendon of the external Sphincter muscle. It is occasionally bifid, 
and sometimes deflected to one or other side. 

Development. The coccyx is developed by four centres, one for each piece. 
Occasionally, one of the first throe pieces of this bone is developed by two centres, 
placed inside by side. The ossific nuclei make their appoaranco in tho following 
order : in the first, segment, at birth ; in the second piece, at from five to ten years ; 
in the third, from ten to fifteen years ; in the fourth, from fifteen to twenty years. 
As age advances, those various segments become united in tho following order: 
the first two pieces join ; then the third and fourth ; and, lastly, the bone is com- 
pleted by the union of the second and third. At a late period of lifo, especially in 
females, tho coccyx often becomes joined to tho end of the sacrum. 

Articulation. With the sacrum. 

Attachment of Muscles. On either side, the Coccygeus; behind, the Gluteus 
maxi intis; at the apex, the Sphincter ani; and in front, the Levator ani. 


> 

Of tub Spine in general. , 

Tho spinal column, formed by tho junction of the vertebras, is situated in the 
median lino, at tho posterior part of tho trunk : its average length is about two feet 
two or three inches, measured along tho curved anterior surfaco of tho column. 
Of this length the cervical part measuros about five, tho dorsal about eleven, tho 
lumbar about soven inchos, and the sacrum and coccyx the remainder. 

Viewed in front, it presents two pyramids joined together at their bases, the 
upper one being formed by all the vcrtobriB from tho second cervical to tho last 
lumbar ; the lower one by tho sacrum and coccyx. When examined more closely, 
tho upper pyramid is seen to be formed of three smaller pyramids. Tho upper- 
most of these consists of the six lower cervical vertobne ; its apex being formed 
by tho axis or second cervical ; its .base, by tho first dorsal. Tho second pyramid, 
which is inverted, is formed by the four upper dorsal vertebra), tlio base being at 
tho first dorsal, tho smaller end at tho fourth. . Tho third pyramid commences at 
the fourth dorsal, and gradually increases in sizo to tho fifth lumbar. 

Viewed laterally (fig. 21), the spinal column presents several curves, which cor- 
respond to tho different regions of tho coluifm, and are called cervical, dorsal, 
lumbar , and ■pelvic. Tho cervical curve commences at tho apex of tho odontoid 
process, and terminates at the middle of the second dorsal vertebra ; -it is convex 
in front, and is tho least marked of all the curves. Tho dorsal curvoj which is 
concave forwards, commences at the middle of the second, and terminates at the 

C 



i8 


THE SKELETON. 


middle of the twelfth dorsal. Its most 
prominent point behind corresponds to 
the body of the seventh or eighth verte- 
bra. The lumbar curve commences at the 
middle of the last dorsal vertebra, and 
terminates at the sacro-vertcbral anglo. 
It is convex anteriorly ; the convexity of 
the lower three vertebra* being much 
greater than that of the upper ones. Tho 
pelvic curve commences at tho sacro-ver- 
tebral articulation, and terminates at tho 
point of the coccyx. It is concave an- 
teriorly. Those curves are partly duo to 
the shape of the bodies of the vertebras, 
and partly to tho intervertebral substances, 
as will be explained in the Articulations 
of the Spine. 

The spine has also a slight lateral 
curvature, the convexity of which is di- 
rected toward tho right side. This is 
most probably produced, as Bichat first 
explained, chiefly by muscular action ; 
most persons using the right arm in 
preference to the left, especially in making 
long-continued efforts, when the body is 
curved to tho right side. In support 
of this explanation, it has been found, 
by Beclard, that in one or two individuals 
who were left-handed, the lateral curva- 
ture was directed to the left side. 

The spinal column presents for exami- 
nation an anterior, a posterior, and two 
lateral surfaces ; a base, summit, and ver- 
tebral canal. 

The anterior surface presents the bodies 
of the vertebrae separaf/ed* in the recent 
state by the intervertebral discs. The 
bodies are broad in the cervical region, 
narrow in the upper part of the dorsal, 
and broadest in the lumbar region. 
The whole of this surface is convex 
transversely, concave from above down- 
wards in the dorsal region, and convex 
* in the same direction in the ■ cervical and 
lumbar regions. 

Tho posterior surface presents in tho 
median line the spinous processes. These 
are short, horizontal, with bifid extremi- 
ties in the cervical region. In the dorsal 
region, they are directed obliquely above, 
assume almost a vertical direction in tho 
middle, and are horizontal below, as are 
also the spines of the lumbar vertebra©. 
They are separated by considerable in- 
tervals in the loins, by narrower intervals 
in the neck, and are closely approximated 
in tho middle of tho dorsal* region. Occa- 
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sionally one of these processes deviates a little from the median lino, a fact to 
bo remembered in practice, as irregularities of this sort are attendant also on frac- 
tures or displacements of the spine. On either side of the spinous processes, 
extending the whole length of the column, is the vertebral groove, formed by the 
laminae in the cervical and lumbar regions, where it is shallow, and by the lamina? 
and transverse processes in the dorsal region, where it is deep and broad. In the 
recent state, these grooves lodgo the deep muscles of the back. External to the 
vertebral grooves are the articular processes, and still more externally tho trans- 
verse processes. In the dorsal regiou, the latter processes stand backwards, on a 
piano considerably posterior to the' same processes in the cervical and lumbar 
regions. In the cervical region, tho transverse processes are placed in front of the 
articular processes, and between the intervertebral foramina. In the lumbar, they 
are placed also in front of the articular processes, but behind the intervertebral 
^foramina. In the dorsal region, they aro posterior both to the articular processes 
and foramina. 

The lateral surfaces are separated from tho posterior by the articular processes 
in the cervical and lumbar regions, and by the transverse? processes in the dorsal. 
These surfaces present in front the sides of the bodies of the vertebra), marked in 
Iho dorsal region by the facets for articulation with the headtJof the ribs. More 
posteriorly aro the intervertebral foramina, formed by the juxtaposition of the inter- 
vertebral notches, oval in shape, smallest in the cervical and upper part of tho dorsal 
regions, and gradually increasing in size to the last lumbar. They aro situated 
between the transverse processes in the neck, and in front of them in tho back and 
loins, anti transmit the spinal nerves. The base of tho vertical column is formed 
by the under surface of tlie body of tho fifth lumbar vertebra ; and tho summit by 
the ljppcr surface of tho atlas. The vertebral canal follows tho different curves of 
the spine ; it is largest in those regions in which the spine onjoys the greatest 
freedom of movement, as in the neck and loins, whore it is wide and triangular; 
and Harrow and rounded in the back, where motion is more limited. 


THE SKULL. 

The Skull, or superior expansion of the vertebral column, is composed of four 
vertebrae, the elementary parts of which are specially modified in form and size, 
and almost immoveably connected, for the reception of the brain, and special 
organs of the senses. These vertebra) are tlie occipital, parietal, frontal, and 
nasal. Descriptive anatomists, however, divide the fkull into two parts, the 
Cranium and the Face. Tlie Cranium (^aroc, a helmet ), is composed of eight 
bones : viz., the occipital, two parietal , frontal , two temporal, sphenoid , and ethmoid . 
The face is composed of fourteen bones : viz., the two nasal, two superior maxillary, 
two lachrymal, two malar, two palate , two inferior turbinated, vomer, and inferior 
maxillary . The ossicuU auditiis, the teeth, and Wormian bones, are not included in 

this enumeration. 

[ Occipital. 


Cranium , 8 brows. 


Shull, 22 bone *- 4 


Face, 14 bmes. 
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The OcctPiTAL Bone. 

The Occipital Bone (fig. 22) is situated at the back part and baso of tlio cranium, 
ia trapezoid in form, curved upon itself, and presents for examination two surfaces, 
four bordors, and four angles. 

The External Surface is convex. Midway between the summit of the bone and 
the posterior margin of the foramen magnum is a prominent tuberclo, the oxternal 
occipital protuberance, for the attachment of the Li gamen turn nucha) ; and descend- 
ing from it as far as the foramen, a vertical ridge, the external occipital crest. 
This tuborclo and crest vary in prominence in different skulls. .Passing outwards 
from the occipital protuberance on each side aro two semi-circular ridges, tbo 
superior curved lines ; and running parallel with these from the middle of the 
crest, aro the two inferior curved lines. Tho surface of the bone above tbo 
superior curved lines is smooth on each side, and, in the recent state, is covered by 
tho Occipito-froutalis muscle, whilst the ridges, as well as the surface of the hone 



between them, servo for the attachment of numerous muscles. The superior 
curved lino gives attachment internally to the Trapezius, externally to tho 
Occipi to- frontalis and Sterno-cleido- mastoid, to* the extent shown «in fig. 22; the 
depressions betwoen the curved lines to tho Complexus internally, the Splenius 
capitis and Obliquns capitis superior externally. The inferior curved line, and the 
depressions below it, afford insertion to the Rectus capitis posticus, major and 
minor. 

Tho foramen magnum is a large oval aperture, its long dianfeter extending from 
before backwards. It transmits tho. spinal j?ord and its membranes, tho spinal 
accessory nerves, and the vertebral arteries. Its back part is wide for the trans- 
mission of the oord, and the corresponding margin rough for the attachment 
of the dura mater enclosing the cord ; the fore part is narrower, being encroached 
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upon by the condylesj it has projecting towards it from below the odontoid pro- 
cess, and its margins are smooth and bevelled internally to support the medulla 
oblongata. Oh each side of the foramen magnum are the condyles, for articulation 
with the atlas ; they are convex, oblong, or reniform in shape, and directed down- 
wards and outwards; they convorgo in front, and encroach slightly upon the 
anterior segment of the foramen. On the inner border of each condyle is a rough 
...tubercle for the attachment of the ligaments (check) which connect this bone with 
the odontoid process of the axis ; whilst external to them is a rough tubercular 
prominence, the transverse or j ugu lar process (the representative of the trans- 
verse process of a vertebra), channelled in front by a deep notch, which .forms 
part of the jugular foramen. The under surface of this process affords attach- 
ment to the Rectus capitis lateralis ; its upper or cerebral surface presents a deep 

S 'oove which lodges part of the lateral sinus, whilst its prominent extremity is 
arked by a quadrilateral rough surface, covered with cartilage in the fresh state, 
and articulating with a similar surface on the petrous portion of the temporal 
bone. On the outer side of each condyle, near its fore part, is a foramen, the 
anterior condyloid ; it is directed downwards, outwards, and forwards, and trans- 
mits the hypoglossal nerve. This foramen is sometimes double. Behind each 
condyle is a fossa,* sometimes perforated at the bottom by a foramen, the posterior 
condyloid, for the transmission of a vein to the lateral sinus. In front of the 
foramen magnum is a strong quadrilateral platu of bone, the basilar process, wider 
behind than in front; its under surface, which is rough, presenting in the median 
line a tubercular ridge, the pharyngeal spine, for the attachment of the tendinous 
raphe and Superior constrictor of the pharynx; and, on each side of it, rough 
depressions for the attachment of the Recti capitis antici, major and minor. 

ThC Internal or Cerebral Surface (fig. 23) is deeply concave. The posterior 
or occipital part is divided by a crucial ridge into four fossa;. The two superior 
fossae receive the posterior lobes of the cerebrum, and present slight eminences and 
depressions corresponding fco their convolutions. The two inferior, which receive 
the lateral lobes of the cerebellum, are larger than the former, and comparatively 
smooth ; both are marked by slight grooves for the lodgment of arteries. At the 
point of meeting of the four divisions of the crucial ridge is an eminence, the 
internal occipital .protuberance. It nearly corresponds to that on the outer 
surface, and is perforated by one or more large vascular foramina, brom tins 
eminence, the superior division of tho crucial ridge runs upward to the superior 
angle of tho bono ; it presents occasionally a deep groove for the superior longitu. 
dinal sinus, the margins of which give attachment to the %lx corobn. le 
inferior division, the internal occipital crest, runs to tho posterior margin of the 
foramen magnum, on the- edge of which it becomes finally lost ; tins ndge, 
which is bifurcated below, serves for the attachment of the falx uirebUh. It is 
usually marked by two small grooves, which commence on either side of the 
posterior margin of tho foramen magnum, join together above and run »'to tho 
depression fo? tho Torcular Herophili. They lodge the occipital sinuses. Ib* 
transverse grooves pass outwards to the lateral angles ; they are deeply channelled, 
for tho lodgment of tho lateral sinuses, their prominent margins allordmg .ittadi- 
ment to the tentorium cerobclli. t At the point of meeting of these grooves is a 
rpll 7 tte ‘Torcular Herophili,'* placed a little to one or the other side » 
the internal occipital protuberance. * More anteriorly is tho foramen magnum, am 

* This fossa presents many variations : It SomXmes hotof^iLTnd^ fl.mmenare 

both sides. ' » «ml Vmmder than the other ; occasionally, 

t Usually one of the transverse 8 ro , ov “' 9 , t ' P . . Uy indistinct. The broader of 

both grooves are of equal depth mid hre Continuous with ^tho vertical groove for the 
the two transverse grooves u i nearly always ' v ^ e * " the „ ie dion line. 

different ^ directions were supposed to U preued 

together ut this point. 
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on each side of it, bat nearer its anterior than its posterior part, the internal 
openings of the anterior condyloid foramina ; the internal openings, of the posterior 
condyloid foramina being a little external and posterior to there, protected by a 
small arch of bone. At this part of the internal surface there is a very deep 
groove, in which the posterior condyloid foramen, when it * exists, has its internal 
termination. This groove is continuous in the complete skull with that which 
separates the upper from the lower fossae, and lodges the end of the same sinus, 
the lateral. In front of the foramen magnum is the basilar process, presenting 
shallow depression, the basilar groove, which slopes from behind, upwards and for- 
wards, and supports the medulla oblongata and part of the Pons Varolii, and on 
oach side of the basilar process is a narrow channel, which, when united with a 
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similar Channel on the petrous portion of tile tetnpttral bone, forms a groove, which 
lodges the inferior pdtrosdl sihns. 0 * 

A itytrti. I'he siijwior angle is received intd the interval betweeii the posterior 1 
Superior angles of the tifro parietal hones : it Corresponds with that pa^t of the 
skull in the foetus which i& called the postdriol 1 fontanclle ^ The inferior angle is 
represented by the sqtlafe- shaped surface of the basilar process. At an early 
period of life, a layer of cartilage separates this part of the bone from the 
sphenoid ; but in the tydult, the uuion between them is ossodus. The lateral 
‘anyh's correspond to the outer ends of the transverse groovos, and aro received 
into the interval between t]je posterior inferior angles of the parietal and tho 
Mastoid portion of the temporal. 



24. — Development of Occipital Bone. 

By Four Centres. 


Jor occipital 
portion 


OCCIPITAL BONE. 

Borders. Tho superior extends on each side from the superior to ti,« i„^ i 
angle, is deep^ serrated for articulation with the parietal bone, and forms, bylhfs 
union the. lambdoid suture. The m/erior border extends from the lateral to 
the inferior angle ; its upper half is rough, and articulates with the mastoid nor! 
tion ot the temporal, forming the masto-occipital suture : the inferior half articu 
lates with the petrous portion of the temporal, forming the petro-occipital suture • 
these two portions are separated from one another by the jugular process. In 
front of this process is a deep not-ch, which, with a similar one on . the petrous 
portion of the temporal, forms the foramen lacerum posterius. This notch is 
occasionally subdivided into two parts by a small process of bone, and presents an 
aperture at its upper part, the internal opening of the posterior condyloid foramen. 

Structure . The occipital bone consists of two compact ] amines, called tho outer 
and inner tables, having between them the diploic tissue : this bone is especially 
ftiick at tho ridges, protuberances, condyles, and anterior part of tho basilar 
process ; whilst at the bottom of the foss®, especially the inferior, it is thin, semi- 
transparent, and destitute of diploe. 

Development (fig. 24). Tho occipital bono has four centres of development :* 

one for the posterior or occi- 
pital part, which is formed in 
membrane ; one for the basi- 
lar portion, and one for each 
condyloid portion, which are 
formed in cartilage, 

Tho centre for the occipi- 
tal portion appears about tho 
tenth weok of fyptal life ; and 
consists, according to Blandin 
and Oruvelhier, of a small 
oblong plate which appears 
in the situation of the occi- 
pital protuberance.* Tho 
condyloid portions then ossify, 
and lastly tho basilar portion. 

At birth, the bone consists of 
four parts, separate from one another, the occipital portion being fissured in the 
direction indicated in the plate above. At about the fourth year, the occipital and 
the two condyloid pieces join ; and about the sixth yetfr, the bono consists of a 
single piece. At a lator period, between the eighteenth and twenty-fifth years, the 
occipital and sphenoid become united, forming a single bone. 

Articulation#. With six bones : two parietal, two temporal, sphenoid, and atlas. 

Attachment of Muscles. To tho superior curved line are attached the Occipito- 
frontalis, Trapezius, and Stern o-cleido-mastoid.f To the space between the curved 
lines, the Coiuplexus, Splenius capitis, and Obliquus superior; to the inferior 
curvod line, and the spaco between it and the foramen magnum, tho Rectus 
posticus major and minor ; to the transverse process, tho Jtcetus lateralis ; and to 
the bapilar process, tho Rectus dnticus major and minor, and Superior Constrict or 
of the pharynx, 

« The «Parietai, BonAs. 

The Parietal Bones ( pcvrics , a wall) form by their Union tho sides and roof of 
tho skull. Each bone is of an irregular quadrilateral form, and presents for 
examination two surfaces, four borders and four angles. <• 

* Bdclard considers fhis segment to have four centres of ossification, arranged in pairs, 
two above and two below the curved lines, and Meckel describes eight, four of which 
correspond in situation with those above described : of the other four, two are placed in 
juxtaposition, at the upper angle of tho bone, and the remaining two, one at each side, in 

tho lateral angles. , . . • 

t To these the Bivouter cervices should bo added, if it is regarded as a separate muscle. 


u1 bnth 
lit* Jf piece* 
cepa rule 



! — / for each oavdyloid 
portion 

1 Jcr la,fvlurT 
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Surfaces. The external surface (fig. 25) is convex, smooth, and marked about 
its centre by an eminence, called the parietal eminence, which indicates the point 
where ossification commenced. Crossing the middlo of the bone in an arched 
direction is a curved ridge, the temporal ridge, for the attachment of the temporal 
fascia. Above this ridge, the surface of the bone is rougli and porous, and covered 
by tho aponeurosis of the Oecipito-frontalis ; below it the bone is smooth, forms 
part of tho temporal fossa, and affords attachment to the temporal muscle. At 
tho back part of tho superior border, close to the sagittal suture, is a small 
foramen, the parietal foramen, which transmits a vein to tho superior longitudinal 
sinus. Its existence is not constant, and its sizo varies considerably. 

The internal surface (fig. 26), concave, presents eminences and depressions for 
lodging the convolutions of the cerebrum, and numerous furrows for the ramifica- 
tions of the meningeal arteries ; the latter run upwards and backwards from tho 
anterior inferior angle, and from the central .and posterior part of tho lowdl* 
border of the bone. Along tho upper margin is part of a shallow groove, which, 
when joined to the opposite panel al, forms a channel for the superior longitudinal 
sinus, tlie elevated edges of which afford attachment to the falx cerebri. Near 
tho 'move are seen several depressions ; they lodge the Pacchionian bodies. 
The internal opening of the parietal foramen is also seen when that aperture 
exists. 


25.— Left Parietal Hone. External Surface. 



Borders. The superior, the longest and thickest, is dentatgd to articulate with 
its fellow of tlio opposite side, forming the ^sagittal suture. The inferior is 
divided into three parts : of these, tlie anterior is thin and pointed, bevelled at tho 
expense of I be outer surface, and overlapped by tho tip of the great wing of tho 
sphenoid : the middle portion is arched, bevelled at tho expense of the outer surface, 
and overlapped by the squamous portion of the temporal ; the posterior portion is 
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thick and sorratcd for articulation With the mastoid portion of the temporal The 
anterior border, deeply serrated, is bevelled it the expense of the outer surface above 
and of tho inner below ; it articulates with the frontal bone, forming tho coronal 
suture. Tli epoeterwr border, deeply denticulated, articulates with the occipital 
forming tho lambdoid suture. 


26.— Left Parietal Bone. Internal Surface. 
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Angles. The anterior superior, thin and pointed, corresponds with that portion of 
the skull which in tho foetus is membranous, and is called the anterior foidanetk . 
Tho anterior inferior angle is thin and lengthened, being received in tho interval be- 
tween the great wing of the sphenoid and the frontal. This point will bo found 
about one inch behind tho upper and outer angle of the orbit. Its inner surface is 
marked by a deep groove, sometimes a canal, for the anterior branch of the middk* 
meningeal artery. The posterior superior angle corresponds with tho junction of tho 
sagittal and lambdoid sutures. In the feutus this part of tho skull is membranous, 
and k called the posterior f on tone lie. Tho posterior inferior angle articulates with 
the mastoid portion of the temporal hone, and generally presents on its inner surface 
a broad shallow* groove for lodging* part of tho lateral sinus. 

Development. The parietal bone is formed in membrane, being developed by one 
centre, which corresponds with the parietal eminence, and makes its first appearance 
about tho fifth or sixth week of foetal life. Ossification gradually extends from the 
centre to the circumference of the bone : the aygles are consequently the parts last 
formed, and it is in their situation, that the fontanollcs exist, previous to tho com- 
pletion of the growth of the bone. 

Articulation*. With five bones : the opposite parietal, the occipital, frontal, 
temporal, and sphenoid. , 

Attachment uf M/isda. One only, the Temporal, 
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The Frgntal Bone. 

This bone, which resembles a cockle-shell in form, consists of two portions — a 
vertical or frontal portion, situated at the anterior part of the cranium, forming the 
forehead ; and a horizontal or orbito-nasal portion, which enters into the formation 
of the roof of the orbits and nose. 

Vertical Portion . External Surface (fig. 27). In the median lino, traversing the 
bone from the upper to the lower part, is occasionally seen a slightly elevated ridge, 
and in young subjects a suture, which represents the line of union of the two late- 
ral halves of which the bone consists at an early period of life : in the adult, this 
suture is usually obliterated, and the bone forms one piece : traces of the obliterated 
suture are, however, generally perceptible at the lower part. On either side of this 
ridge, a little below the centre of the bone, is a rounded eminence; the /rontal^mi- 
nence. These eminences vary in size in different individuals, and are occasionally 
unsymmetrical in the same subject. They are especially prominent in cases of well- 


27. — Frontal Bone. Outer Surface. 



marked cerebral development. . ,Tbe whole surface of tlio bone abovo this part is 
smooth, and covered by the aponeurosis of the Occipito-frontalis muscle. Below the 
frontal eminence, and separated from it by a slight groove, is the superciliary ridgo, 
broad internally where it is continuous with th$ nasal eminence, biib less distinct as 
it arches outwards. These ridges are caused by the projection outwards of the fron- 
tal sinuses, and give attachment to the Orbicularis palpebrarum and Corrugator 
supercilii.* Beneath the superciliary ridge is thesupra-orbital arch, a curved and 

* Some confusion is occasioned to students commencing the study of anatomy, by the 
name 4 sinuses ’ having been giv«n to two perfectly different kind or spaces connected with 
the skull. It may be as well, therefore, to state here, at the outset, that the 4 sinuses 4 on 
the interior of the cranium, marked by grooves on the inner surfaco of the bones, are venous 
channels along which the blood runs in its passage back from the brain, while the 4 sinuses 1 
on the outside of the cranium (tjie frontal, ethmoidal, sphenoid, and maxillary) are hollow 
spaces in the bones themselves, which communicate with the nostrils, and contain air. 
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prominent margin, which fbrms the upper boundary of the orbit, and separates the 
vertical from the horizontal portion of the bone. The outer part of the arch is sharp 
and prominent, affording to the eye, in that situation, considerable protection from 
injury ; the inner part is less prominent. At the inner third of this arch is a notch, 
sometimes converted into a foramen by a bony process, and called the supra-orbital 
notch or foramen. It transmits the supra-orbital artery, veins, and nerve. A small 
aperture is seen in the upper part of the notch, which transmits a vein from the 
diploe to join the ophthalmic vein. The supra-orbital arch terminates externally 
in the external angular process, and internally in the internal angular process. The 
external angular process is strong, prominent, and articulates with the malar 
bone : running upwards and backwards from it is a sharp curved crest, the temporal 
ridge, for the attachment of the temporal fascia ; and beneath it a slight conca- 
vity, that forms the anterior part of the temporal fossa, and gives origin to the 
Temporal muscle. The internal angular processes are less marked than tho 
external, and articulate with the lachrymal bones. Between the internal angular 
processes is a rough uneven interval, the nasal notch , which articulates in the middle 
line with tho nasal bone, and on either side with the nasal process of the superior 
maxillary bone. The notch is continuous below with a long pointed process, tho 
uosq! spine. 

Vertical Portion. Internal Surface (fig. 28). Along the middle line is a 
vertical groove, the edges of which unite below to form a ridge, the frontal crest ; 
the groove lodges the superior longitudinal sinus, whilst its edges afford attnch- 


28. — Frontal Bone. Inner Surface. 



ment to the falx cerebri. The crest terminates below at a small opening, the 
foramen ceccunl, which is generally completed behind by the ethmoid. Tl^i$ 
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foramen varies in size in different subjects, is usually partially or completely 
impervious, lodges a process of the falx cerebri, and, when open, transmits a vein 
from the lining-membrane of the nose to the superior longitudinal sinus. On 
either side of the groove, the bone is deeply concave, presenting eminences and 
depressions for the convolutions of the brain, and numerous small furrows for 
lodging the ramifications of the anterior meningeal arteries. Several small, 
irregular fossa? are also seen on either side of the groove, for the reception of the 
Pacchionian bodies. 

Horizontal Fort-ion . External Surface. This portion of the bone consists of 
two thin plates, which form the vault of the orbits, separated from one another by 
the ethmoidal notch. Each orbital vault consists of a smooth, concave, triangular 
. plato of bone, marked at its an tenor and external part (immediately beneath the 
external angular process) by a shallow depression, the lachrymal fossa, for lodging 
the lachrymal glaud; and at its anterior mid internal part, by a depression (some- 
times a small tubercle) for the attachment of the fibrous pulley of the Superior 
oblique muscle. The ethmoidal notch separates The two orbital plates ; it is 
quadrilateral ; and filled up, when the bones are united, by the cribriform plate of 
the ethmoid. The margins of this notch present several lialf-cclls, which, when 
united with corresponding half-cells on the upper surface of the ethmoid, complete 
the ethmoidal cells ; two grooves arc also seen crossing these edges transversely; 
they arc converted into canals by articulation with the ethmoid, and are called the 
anterior and posterior ethmoidal canals ; they open on the inner walls of the orbit. 
The anterior one transmits the nasal nerve and anterior ethmoidal vessels, the pos- 
terior one the posterior ethmoidal vessels. In front of the ethmoidal notch is the 
nasal spine, a sharp-pointed eminence, which projects downwards and forwards, and 
articulates in front with the crost of the nasal bones ; behind, it is marked by f wo 
grooves, separated by a vertical ridge; the ridge articulates with the perpendicular 
lamellre of the ethmoid, the grooves form part of the roof of the nasal fossa 1 . On 
either side of the base of the nasal spine an? the openings of the frontal sinuses. 
These are two irregular cavities, which extend upwards and outwards, a variable 
distance, between the two tables of the skull, and are separated from one another 
by a thin bony septum. They giye rise to the prominences above the root of the 
nose, called tho nasal eminences and super cilia nj ridfjes. In tho child they arc gene- 
rally absent, and they become gradually developed as age advances. These cavities 
\ary in size in different persons, arc larger in men than in women, and are 
frequently of unequal site on the two sides, the left being commonly the larger. 
Occasionally, they are subdiyided by incomplete bony lamina. They are lined by 
mucous membrane, and communicate with the nose by the infundibulum, and occa- 
sionally with each other by apertures in their septum. 

The Internal Surface of the Horizontal Fortum presents tho convex upper surfaces 
of the orbital plates, separated from each otbor in the middle line by tho ethmoidal 
notch, and marked by eminences and depressions for the convolutions of the anterior 
lobes of the brain. 

Borders. The border of the vertical portion is thick, strongly serrated, bevelled 
at the expenso of tho internal table above, wliero it rests upon tho parietal hones, 
and at tlie expense of the external table at each side, where it receives the Jateral 
pressure of those bones : this border is continued below into a triangular rough 
surface, which articulates with the great wing of the sphenoid.* Tho border of 
tho horizontal portion is thin, serrated, and articulates with the lesser wing of the 
sphenoid. 

Structure. The vertical portion and external angular processes are very thick, 
consisting of diploic tissue contained between two compact lamina?. The horizontal 
portion is thin, translucent, and .composed entirely of compact tissue ; hence the 
facility with which instruments can penetrate the cranium through this part of 
the. orbit. 

Development (fig. 29). The frontal bone is formed in membrane, being deve- 
loped by two centres, one for each lateral half, which make their appearance, 
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at an early period of foetal life, in the situation of the orbital arches. From 
this point ossification extends, in a radiating manner, upwards into tho fore- 
head, and backwards over tho orbit. 
At birth it consists of two pieces, 
which afterwards become united, 
along tho middle line, by a suture 
which runs from tho vortex to 
the root of the nose. This suturo 
usually becomes obliterated with- 
in a fow years after birth: but 
it occasionally remains throughout 
life. 

Articulations . With twelve bones: 
two parietal, sphenoid, ethmoid; two 
nasal, two superior maxillary, two 
lachrymal, and two malar. 
Attachment of Muscles. The Corrugator supercilii, Orbicularis palpebrarum, and 
Temporal, on each side. 

TnE Temporal Bones. 

The Temporal Bones arc situated at tho side and base of the skull, and present 
for examination a squamous, mastoid, and petrous portion. 

The Squamous l'ortion (squama., a scale), (fig. 30), tho anterior and upper part of 
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tho bone, is scalo-liko in form, and thin nnd translucont in texture. Its outer surface 
is smooth, convex, and grooved at its back part for tho deep temporal arteries ; 


29. — Frontal Bone at Birth. 
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it affords attachment to the Temporal muscle, and forms part of the temporal fossa. 
At its back part may be seen a curved ridge — part of the temporal ridge ; it 
serves for the attachment of the temporal fascia, limits the origin of the Temporal 
muscle, and marks the boundary between the squamous and mastoid portion of the 
bone. Projecting from the lower part of the squamous portion is a long arched 
outgrowth of bone, the zygomatic process. This process is at first directed out- 
wards, its two surfaces looking upwards and downwards ; it then appears as if 
twisted upon itself, and runs forwards, its surfaces now looking inwards and out- 
wards. The superior border of the process is long, thin, and sharp, and serves for 
the attachment of the temporal fascia. The inferior, short, thick, and arched, has 
attached to it some fibres of the Masse fcer muscle,. Its outer surface is convex and 
subcutaneous ; its inner is concave^ and also affords attachment to the Masse ter. 
The extremity, broad and deeply serrated, articulates with the malar bone. The 
zygomatic process is connected to the temporal bono by three divisions, called 
Xpota — an anterior, middle, and posterior. The anterior, which is short but broad 
and strong, runs transversely inwards into a rounded eminence, the erninentia 
articularis. This eminence forms the front boundary of the jjlonoid fossa, and in 
the recent state is covered with cartilage. The middle root forms tho outer 
margin of the gfienoid cavity ; running obliquely inwards, it terminates at the 
commencement of a well-marked fissure, the Glaserian fissure ; whilst the posterior 
root, which is strongly marked, runs, from the upper border of the zygoma, in an 
arched direction, upwards and backwards, forming the posterior part of the tempo- 
ral ridge. At the junction of the anterior root with the zygoma is a projection, 
called the tnberch », for the attachment of tho external lateral ligament of the lower 
jaw 5 and between the anterior and middle roots is an oval depression, forming 
part of the glenoid fossa (yXi/w/, a socket), for the reception of tho condyle of tho 
lower jaw. This fossa is bounded, in front, by the erninentia articularis ; behind, by 
tho vaginal process ; and, externally, by the auditory process and middle root of tho 
zygoma ; and is divided into two parts by a narrow slit, the Glaserian fissure. The 
anterior part, formed by the squamous portion of the bone, is smooth, covered in the 
recent state with cartilage, and articulates with the condyle of the lower jaw. This 
part of the glenoid fossa is separated from tho auditory process by a small tubercle, 
the post- glenoid process, the representative of a prominent tubercle which, in some 
of the mammalia, descends behind the condyle of the jaw, and prevents it being 
displaced backwards during mastication (Humphry). The posterior part of the 
glenoid fossa is formed ^chiefly by the vaginal process of the petrous portion, and 
lodges part of the parstid gland. The. Glaserian fissure, which leads into the 
tympanum, lodges the processus gracilis of the malleus, and transmits tho Laxator 
tympani muscle and the tympanic branch of the internal maxillary artery. The 
fissure (canal of Huguier), on the outer side of the Eustachian tube, in the retiring 
angle between the squamous and petrous portions of the temporal bone. 

The internal surface of the squamous portion (fig. 31) is concave, presents 
# numerous eminences and depressions for the convolutions of tlte cerebrum, and two 
well-marked grooves for the branches of the middle meningeal artery. 

Borders . Tho superior border is thin, bevelled at the expense of the internal 
surface, so as to overlap the lower border of the parietal bone, forming the 
squamous suture. The anterior inferior border is thick, serrated, and levelled, 
alternately at the expense of the inner and oqj;er surfaces, for articulation with the 
great wing of the sphenoid. 

The Mastoid Portion (pavrcJc, a nipple or teat) is situated at the posterior part 
of the bone ; its outer surface is rough, and perforated by numerous foramina : one 
of these, of large Size, situated at the posterior border of the bone, is termed the 
mastoid foramen ; it transmits a v8in to the lateral sinus and a small artery. The 
position and size of this foramen are very variable. It is not always present: some- 
times it is situated in the occipital bone, or in the suture between the temporal and the* 
occipital. The mastoid portion is continued below into a conical projection the mas- 
toid process, the size and form of which varies somowhat. This process servos for tlie 
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attachment of the Stemo-mastoid, Splenjus- capiti s. and Tr^helo -mastoi d m ugclea 
On the inner side of the mastoid process is a deep groove, the digastric fossa, for 
tho attachment of the Digastric muscle ; and, running parallel with it, but more 
internal, tho occipital ^rinch lodges the occipital artery. The internal 

surfaco of the .lffiWKnd portion presents a deep curved groove, which lodges part 
of the lateral sinus ; and into it may be seen opening the mastoid foramen. A 
section of the mastoid process shows it to bo hollowed out into a number of cellular 
spaces, oommunicating with each other, called the mastoid cells ; they open by a 
single or double orifice into the back of the tympanum; are lined by a prolonga- 
tion ot its lining membrane ; and, probably, form sorpe secondary part of tho 
organ of hearing. The mastoid cells, like the other sinuses of the cranium, are 
not developed until after puberty ; hence the prominence of this process in 
the adult. - 

'» Unnlers . The superior border of the mastoid portion is broad and rough, its 
serrated edge sloping outwards, for articulation with the posterior inferior angle of 

( 

* 3i.— Left Temporal Bene. Inner Surface. 





3 2 


THE SKELETON. 


and middle roots of the zygoma ; its upper margin is smooth and rounded, but the 
greater part of its circumference is surrounded by a curvod plate of bone, the audi- 
tory process, the free margin of which is thick and rough, for tho attachment of tlie 
cartilage of the external ear. 

The apex of the petrous portion, rough and uneven, is received into tho angular 
interval between the spinous process of the sphenoid and the basilar process of tho 
occipital; it presents the anterior or internal orifice Of the carotid canal, and forms 
tho posterior and oxternal boundary of the forainenTacerum medium. 

Tho anterior surface of tho petrous portion (fig. 31) forms the posterior boundary 
of the middle fossa of the skull. This surface is continuous with tho squamous 
portion, to which it is united by a suture, the temporal suture, the remains of 
which are distinct oven at a late period of life : it presents six points for examina- 
tion : 1. an eminence near the centre, which indicates the situation of the superior 
vertical semicircular canal : 2. on tho outer side of this eminence a depression, wr*- 
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dicating the position of tho tympanum, tho layer of hone which sepatjites the 
tympanum from the cranial cavity being extremely thin : 3. a shallow groove, 
sometimes double, leading backwards to an oblique opening, the hiatus Fallopii, 
for tho passage of tho petrosal branch of the Vidian nerve : 5, a smaller opening, 
occasionally seen external to the latter for tho passage of the smaller petrosal 
nerve : 5, near tho apex of tho bone the termination of the carotid canal, tho wall 
of which in this situation is deficient in front : 6. above this canal, a shallow 
depression for the reception of the Casserian ganglion. * 

The posterior surface forms the front boundary of tho posterior fossa of the skull 
aud is continuous with the inner surface of the mastoid portion of tho bone! 
It presents three points for examination: i. about its centre, a largo orifice, tho 
meatus auditorius intornus, whose size varies considerably ; its margins are smooth 
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and rounded ; and it leads into a short canal, about four lines in length, which 
runs directly outwards, and is closed by a vertical plate, divided by a horizontal 
crest into two unequal portions: the canal transmits the auditory and facial nerves 
and auditory artery, a branch of the basilar : 2. bohind the meatus auditorius, a 
small slit, almost hidden by a thin plate of bone, leading to a canal, the aquaxluctus 
vestibuli, which transmits a small artery and vein, and lodges a process of the 
dura mater : 3. in the interval between these two openings, but above them, au 
angular depression which lodges a process of the dura mater, and transmits a 
small vein into the cancellous tissue of the bone. 

The inferior or basilar surface (fig. 32) is rough and irregular, and forms part 
of the base of the skull. Passing from the apex to the base, this surface presents 
eleven points for examination : 1 . a rough surface, quadrilateral in form, which . 
serves partly for the attachment of the Levator palati and Tensor tympani 
mUscles,: 2. the large circular aperture of the carotid canal, which ascends at- 
first vertically, and then, making a bend, runs horizontally forwards and inwards; 
it transmits the internal carotid artery and the carotid plexus : 3. the aqumductus 
cochlero, a small triangular opening, lying on the inner side of the latter, closo to 
the posterior border of the petrous portion ; it transmits a vein from the cochlea, 
which joins the interna) jugular: 4. behind those openings a deep depression, the 
jugular fossa, which varies in depth and size in different skulls ; it lodges the 
internal jugular vein, and, with a similar depression on the margin of the occipital 
bone, forms the foramen laccrum posterius : 5. a small foramen for the passage of 
Jacobson’s nerve (the tympanic branch of the glosso-pharyngcal) ; this foramen is 
seen in front of the bony ridge dividing the carotid canal from the jugular fossa : 
6. a small foramen on the inner wall of the jugular fossa, for the entrance of the 
auricular branch of the pneumogastric (Arnold’s) nerve : 7. behind the jugular 
fossa, a smooth square-shaped facet, the jugular surface; it is covered with cartilago 
in the recent state, and articulates with the jugular process of the occipital bono: 
8. the vaginal process, a v T ery broad sheath-like plate of bone, which extends from 
the carotid canal to the mastoid process ; it divides behind into two laminm, re- 
ceiving between them the 9th point for examination, the styloid process; a long 
sharp spine, about an inch in length, continuous with the vaginal process/ between 
Llio lai'ninre of which it is received ; it is directed downwards, forwards, and in- 
wards, varies in size and shape, and sometimes consists of several pieces united by 
cartilago ; it affords attachment to three muscles, the Stylo-pbaryngcus, Stylo- 
glossus, and Stylo-hyoideus ; and two ligaments, the -stylo-hyoid and stylo- 
maxillary : 10. the stylo-mastoid foramen, a rather larged orifice, placed between 
the styloid and mastoid processes; it is tho termination of the aqua*ductns Fallopii, 
and transmits the facial nerve and stylo-mastoid artery : 11. the auricular fissure, 
situated between the vaginal and mastoid processes, for the exit of the auricular 
branch of the pneumogastric nervo. 

Borders of the petrous portion. Tho superior, the longest, is grooved for tho 
superior potrosal sinus, and has attached to it the tentorium cerebelli ; at its inner# 
extremity is a semilunar notch, upon which tho fifth nerve lies. Tho posterior 
border is intermediate in length between the superior and tho anterior. Its inner 
half is parked by a groove, which, when completed by its articulation with the 
occipital, forms the channel for the inferior petrosal sinus. Its outer half presents 
a deep excavation— -the jugular fossa*-whicli, with a similar notch on the occipital, 
forms the foramen lacerum posterius. A projecting eminenco of bone occasionally 
stands out from the centre of the notch, and divides the foramen into two parts. 
The anterior border is divided into two parts— an outer joined to the squamous 
portion by a suture, the remains of which are distinct ; an inner, free, articulating 
with tho spinous proems of the sphenoid. At the angle of junction of the petrous 
and squamous portions are seen two canals, separated from one another by a thin 
plate of bono, the processus coclileariformis : they both lead into the tympanum, 
the upper one transmitting the Tensor tympani muscle, the lower one tho 
Eustachian tube. 
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Structure. The squamous portion is like that of the other cranial bones, the 
xuastoid portion cellular, and' the petrous portion dense and hard. 

development (fig. 33). The temporal bone is developed by four oentros, 
exclusive of those for tho internal ear and tko ossicula, viz. : — ono for tho 
squamous portion including the zy- 
goma, ono for the petrous and mastoid 33.- -Development of tho Temporal Bono, 
parts, one for tho styloid, and one for "X ^ our Centres, 

tho auditory process (tympanic bone). 

The first traces of tho development of 
this bone appear in tho squamous por- 
tion, about the time when osseous 
matter is deposited in tho vertebra?; 
the auditory process succeeds next; 
it consists of a curved piece of bone, 
forming about three-fourths of a cir- 
cle, the deficiency being above ; it 
is grooved along its concave surfaco 
for the attachment of the membrana 
tympani, and bedbmes united by its 
extremities to tho squamous portion 
during the last months of intra- 
uterine life. The petrous and mastoid 
portions then become ossified, and 
lastly the styloid process, which re- 
mains separate a considerable period, 
and is occasionally never united to tho 
rest of the bone. At birth, tho tem- 
poral bone, excluding the styloid process, is formed of three pieces — the squamous 
and zygomatic, the petrous and mastoid, and the auditory. The auditory process 
joins with the squamous about the time of birth. The petrous and mastoid 
join with the squamous during the first year and the styloid process becomes united 
between the second and third years. The subsequent changes in this bone 
are, that the auditory process extends outwards, so as to form the meatus audito- 
rius ; the glenoid fossa becomes deeper ; and tho mastoid part, which at an eariy 
period of life is quite flat, enlarges from the development of the cellular cavities in 
its interior. « ' 

Articulations. With five bones — occipital, parietal, sphenoid, inferior maxillary, 
and malar. 

Attachment of Muscles. *To the squamous portion, the Temporal; to the zygoma, 
tho Masseter ; to the mastoid portion, tho Occipito-frontalis, Sterno- mastoid, 
Splenius capitis, Trachelo-mastoid, Digastricus, and Retrahens aurem; to tho 
styloid process, the Stylo-pharyngeus, Stylo-hyoideus, and Stylo-glossus ; and to 
the petrous portion, the Levator palati, Tensor tympani, and Stapedius. 


1 for Sijiuimou,f) 
portion innltu 
Zygoma.. 
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/ -for Auditory 


/ pm Petrous 
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The Sphenoid Bone. 

The Sphenoid bono (ar^i/r, a wedge) is situated at the anterior part of tho base 
of the skull, articulating with all the other cranial bones, whicl* it binds firmly 
and solidly together. In its form it somewhat resembles a bat, with its wings 
extended ; and is divided into a central portion or body, two greater and two lesser 
wings oxtending outwards on each side of the body; and two processes, the ptery- 
goid processes, which project fronyt below. 

Tho Body is of large size, quadrilateral in form, and holloaed out in its interior 

so as to form a mere shell of bone. It presents for examination four surfaces 

a superior, an inferior, an anterior, and a posterior. 

Tho superior surfaco. (tig. 34). In front is seen a proraiffent spine the 
ethmoidal spine, for articulation with tho ethmoid j behind this a smooth’ sur- 
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face presenting, m the median hne, a slight longitudinal eminence, with a 
depression on each side, for lodging the.^olfectoty nferygs. A narrow tmnsvLJ 
groove, the optw.jspo.ve, bounds the above-mentioned surface behind - it lodges 
the, optic .commissure, and. terminates on either side in the optic foramen for the 
passage of the optic nerve, and ophthalmic artery. Behind the optic groove » a 
small eminence, olive-like in shape,' the olivary process ; and still more posteriorly 
a deep depression, % pituitary, fossa, or ‘sella Turcica,’ which lodges the pituitary 
body. This fossa is perforated by nUrfiorons foramina, for the transmission of 


34. — Sphenoid Bone. Superior Surface. 



nutrient vessels to the substance of tlio bone. It is bounded in front by two small 
eminences, one on either side, callod the middle clinoid processes (i:\tvrf, a hod), 
and behind by a square-shaped plate pf bone, terminating at each superior angle 
in a tubercle, the posterior clinoid processes, tho size and form of which vary 
considerably in different individuals. Those' processes deepen the pituitary fossa ; 
and servo for the attachment of prolongations from the tentorium cerobolli. The 
sides of the plate of bone supporting the posterior clinoid processes are notched 
for the passage of the sixth pair of nerves ; and behind, this plate of bone pre- 
sents a shallow depression, which slopes obliquely backwards, and is continuous 
with tho basilar groove of tho occipital bone ; it supports the pons Varolii. 
On cither side of the body is a broad groove, curved something like the italic 
lettor /; it lodges the internal carotid artery and the cavernous sinus, and is 
called the cavernous groove . The posterior surface, quadrilateral in form, articulates 
with the basilar process of the occipital bone. During childhood these bones 
are separated by a layer of cartilage ; but in after-life (between the eighteenth 
and twenty-fifth years) this becomes ossified, ossification commencing above, ami 
extending downward: and the two bones then form one piece. Tho anterior surface 
(fig, 35) presents, in the middle line, &_yertical lamella of bone which articulates 
in front with the perpendicular plate of the ethmoid, forming part of the septum 
of the nose. On either side pf it are the i#re‘gular openings leading into tho 
sphenoid cells or sinuBes. These are two large irregular cavities, hollowed out of 
the Interior of the body of the sphenoid bone, and separated from brio another by 
a more or les*«eomplete perpendicular bony septum. Their form and skp“ — 
considerably ; they are seldom symmetrical, and arc often partially subdm 
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irregular osseous laminae, Occasionally, they extend into the basilar process of 
the occipital nearly as far as the foramen magnum. The septum is seldom quite 
vertical, being commonly bent to one or the other side. These sinuses do not 
exist in children, but they increase in size as age advances. They are partially 
closed, in front and below, by two thin curved plates of bone ; the sphenoidal 


35. — Sphenoid Bone. Anterior Surface.* 



turbinated bones, leaving a round opening at their upper parts, by wliicli. they 
communicate with the upper and back p^rt of the nose, and occasionally with the 
posterior ethmoidal cells or sinuses. The lateral margins of this surface present a 
serrated edge, which articulates with the qs planum of the ethmoid, completing 
tho posterior ethmoidal cells ; the lower margin, also rough and serrated, articu- 
lates with the orbital process of the palate bone ; and the upper margin witli the 
orbital plate of the frontal bone. The inferior surface presents, in the middle line, 
a triangular spine, the rostrum, which is continuous with the vertical plate on tho 
anterior surface, audfs received into a deep fissure between the aim of the vomer. 
On each side may be seen a projecting lamina of bone, which runs horizontally 
inwards from near the base of the pterygoid process : these plates, termed the 
vaginal pro cess es, articulate with the edges of the vomer. Close to the root of 
the pterygoid process is a groove, formed into a complete canal when articulated 
with the sphenoidal process of the palate bone ; it is called the ptery go-palatine 
canal, and transmits the ptery go- palatine vessels and pharyngeal nerve. 

* The Greater Wings arc two strong processes of bone, which arise from the sides of 
the body, and are curved in a direction upwards, outwards, and backwards ; being 
prolonged behind into a sharp pointed extremity, the spin outjyrocess of the sphenoid. 
Each wing presents three surfaces and a circumference. The superior or cerebral 
surface (fig. 34) forms part of the middle fossa of the skull; it is doeply con- 
cave, and presents eminences and depressions* for the convolutions of the brain. 
At its anterior and internal part is seen a circular aperture, the foramen rotundum, 
for the transmission of the second division of the fifth nerved Behind and ex- 
ternal to this is a tyrge oval foramen, the foramen ovale, for the transmission of 
tho third division of the fifth ner^p, the small meningeal artery, and the small 
petrosal nerve. At the inner side of the foramen ovale, a%mall aperture may 
occasionally be seen opposite the root of the pterygoid process ; it is the foramen 

* Tn this figure, both th >. anterior and inferior surfaces of the body of lift sphenoid bone 
are shown, tho bone being held with the pterygoid processes almost horizontal; 
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VcB^ii, transmitting ajm^Liwin. Lastly, in tlio apex of the spine of the sphenoid 
7s a short canal, sometimes double, thejforamen spinosum ; it transmits the middle 
meningeal artery. . The external surface" (fig. 35 ) ia conyex, and divided by a trans- 
verse ridge, the pterygoid ridge, into two portions*- The superior or larger, convex 
from above downwards, concave from before backwards, enters into the formation 
of the temporal ^fossa, and attaches part of tiie Temporal piuscle. The inferior 
portion, smaller in size and concave, enters into the formation of the zygomatic 
fossa, and affords attachment to tho External pterygoid muscle. It presents, at 
its posterior part, a sharp-pointed eminence of bone, the spinous process, to which 
is connected the internal lateral ligament of tho lower jaw, and the Laxator 
tympani muscle. The pterygoid ridge, dividing the temporal and zygomatic 
portions, gives attachment to part of the External pterygoid muscle. At its inner 
and anterior extremity is a triangular spine of boue, which serves to increase the 
bfctont of origin of this muscle. The anterior or orbital surface, smooth and quad- 
rilateral in form, assists in forming the outer wall of the orbit. It is boundod above 
by a serrated edge, for articulation with the frontal bone ; below, by a rounded 
border, which enters int$ the formation of the apheno- maxillary fissure ; internally, 
it enters into the formation of the sphenoidal fissure ; whilst externally it presents 
a serrated margin, for articulation with the malar bone. At the upper part of tho 
inner border is a notch for the transmission of a branch of the ophthalmic artery ; 
and at its lower part a small pointed spine of bone, which serves for the attachment 
of part of the lower head of the External rectus. One or two small foramina may 
occasionally be seeu for the passage of arteries ; they are called tho external orbital 
foramina. Circumference of the great whuj (fig. 34) : commencing from behind, 
from the body of the sphenoid to the spine, tho outer half of this margin is serrated, 
for articulation with the petrous portion of the temporal bone ; whilst the*innor 
half fori ns the anterior boundary of the foramen lacerum medium, and presents tho 
posterior aperture of the Vidian canal. In front of the spine the circumference of 
the great wing presents a serrated edge, bevelled at the expense of the inner table 
below, and of the external above, which ^articulates with tho squamous portion of 
the temporal bone. At the tip of the great wing a triangular portion is seen, 
bevelled at the expense of the internal surface, for articulation with tho anterior 
inferior angle of the parietal bone. Internal to this is a broad serrated surface, 
for articulation with the frontal bone : this surface is continuous internally with 
tho sharp inner edge of the orbital plate, which assists in tho formation of tho 
sphenoidal fissuro. # 

The Lesser Wings (processes of Ingrassias) (fig. 34)* are two thin triangular 
plates of bone, which arise from the upper and lateral parts of the body of the 
sphenoid; and, projecting tranverseLy outwards, terminate in a sharp point. 
Tho superior surfaco of each is smooth, fiat, broader internally than externally, 
and supports the anterior lobe of the brain. The inferior surface forms tho 
back part of tho roof of the orbit, and the upper boundary of the sphenoidal 
fissuro or foramen lacerum anterius. This fissuro is of a triangular form, and 
leads from tho cavity of tho cranium into the orbit ; it is bourided internally by 
the body of the sphenoid-above, by the lessor wing ; below, by tho internal margin 
of the; orbital surface of the groat wing— aud is converted into a foramen by the 
articulation of this bone with the frontal. It transmits the third, the fourth, the 
ophthalmic division of tho fifth and sixth nerves, and the ophthalmic vein. The 
anterior border of the lesser wing is sorratod for articulation with the frontal 
bono ; the posterior, smooth and rounded, is received into the fissure of Sylvius 
of tho brain. (The inner extremity of this border forms the anterior clinoid 
process. Thd lesser wing is connected to tjie side of tho body by two roots, 
the upper thin and* flat, the lower thicker, obliquely directed, and presenting 
on . its outer side, near its junction with tlio body, a small tubercle, for tho 
attachment Of the common tendon of the rriusclcs of the eye. Between the two 
roots is the opltc foramen, for the transmission of the opiic nerve and ophthalmic 
artery. 
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The Pterygoid processes (tt ripvZ, awing ; cISoc, likeness ), (fig. 36), one on each 
side, descend perpendicularly from tlig point where the body and great wing 
mate. Each process consists of an external and an internal plate, sepa- 
rated behind by an inter- 
vening notch, — the pterygoid 

fossa; but joined partially in 3<>.-Splioiioid Bone. Posterior Surface, 

front. The external pterygoid 
flats is broad and thin, turned 
a little outwards, and forms 
part of the inner wall of the 
zygomatic fossa. It gives at- 
tachment by its outer sur- 
face, to the External ptery- 
goid ; its inner surfaco forms 
part of the pterygoid fossa, 
and gives attachment to the 
Internal pterygoid. The in- 
ternal pterygoid plate is much 
narrower arid longer, curving 
outwards, at its extremity, 
into a hook- like process of 
bone, the hamular process, around which turns the tendon of the Tensor palali 
muscle. At the base of this plate is a small, oval, shallow depression, the scaphoid 
fossa, from which arises the Tensor palati, and above which is seen the posterior 
orifice of the Vidian canal, The outer surfaco of this plate forms part of tho 
pterygoid fossa, tho inner surface forming the outer boundary of the posterior 
aperture of the naxvs. Tho Superior Constrictor of tho pharynx is attached to its 
posterior edge. The two pterygoid plates are separated below by an angular 
interval, in which tho pterygoid process, or tuberosity, of the palatc-bchio is 
received. The anterior surface of the ^pterygoid process is very broad at its 
base, and forms the posterior wall of tho splic no- maxillary fossa. It supports 
Meckel’s ganglion. It presents, above, the anterior orifice of tho Vidian canal ; 
and below, a rough margin, which articulates with the perpendicular plate of tho 
palate-bone. 

The Sphenoidal Spongy Bones are two thin curved plates of bone, which exist 
as separate pieces until puberty, and occasionally are not joined to the sphenoid in 
the adult. They are situated at tho anterior and inferior part of the body of tlio 
sphenoid, au aperture of variable size being left in their anterior wall, through 
§ which the sphenoidal sinuses open into tho nasal fossm. They are irregular inform, 
and taper to a point beliind, being broader and thinner in front. Their inner 
surfjico, which looks towards the cavity of the sinus, is concave ; their outer 
surface convex. Each bone articulates in front with the ethmoid, externally with 
khe palate ; behind, its point is placed above tho vomer, and is received between 
the root of the pterygoid process on tho outer sideband the rostrum of the sphenoid 
on the inner. 



Development. Tho sphenoid bone is 
developed by ten centres, six for the pos- 
terior sphenoidal division, and four for 
tho anterior sphenoid. The six centres 
for tho posterior sphonoid are — one for 
each greater wing and external pterygoid 
plate; one for eaefi. internal pterygoid 
plate ; two for the posterior part of tho 
body. Tho four for the anterior sphenoid 
are, one for eacli lesser wing and anterior 
part of tho body, and one for each Rphenoi- 
dal turbinated bone. Ossification takes 
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place in tlieso pieces in the following order : the greater wing and external pterygoid 
plate are first formed, ossifio granules being deposited close to the foramen 
rotundnm on each side, at about the second month of foetal life; from thence 
ossification spreads outwards into tho great wing, and downwards into the ex- 
ternal ^pterygoid plate. Each internal pterygoid plate is then formed, and 
becomes nnited to the external about tho middle of foetal life. The two centres 
for the posterior part of tho body appear as separate nuclei, side by side, beneath 
the sella Turcica ; they join, about tho middle of footal life, into a single piece, 
which remains un-united to the rest of the bone until after birth. Each lesser 
wing is formed by a separate centre, which appears on the outer side of the 
optic foramen, at about the third month; they become united and join with 
the body at about tho eighth month of foetal life. At about the end qf the third 
year, ossification has made its appearance in the sphenoidal spongy bones. 

• * At birth the sphenoid consists of three pieces : viz. tho greater wing and ptery- 
goid processes on each side ; the lesser wings and body united. At tho first year 
after birth, the groater wings and body aro united. From the tenth to tho 
twelfth year tho spongy bones are partially united to tho sphenoid, their junction 
boing complete by the twentieth year. Lastly, the sphenoid joins tho occipital. 

Articulations. Tho sphenoid articulates with all the bones of* the cranium, and 
five of the face ; tho two malar, two palate, and vomer : t tho exact extent of arti- 
culation with each bone is shown in the accompanying figures. 

Attachment of Muscles. The Temporal, External pterygoid, Internal pterygoid, 
Superior constrictor, Tensor palati, Laxator tympani, Tjevator palpebrao, Obliquua 
superior, Superior rectus, Internal rectus, Inferior rectus, External rectus.'; 


The Ethmoid Bone. 

The Ethmoid (>;0/ioc, a sieve), is an exceedingly light spongy bone, of a Cubical 
form, situated at the anterior part of tffo base of tho cranium, between the two 

orbits, at the root of the nose, 4 _ Ethmoid B one . Outer Surface of Right Lateral 
and contributing to form each Mass (enlarged), 

of these cavities. It consists 
of three parts: a horizontal 
plate, which forms part of the 
base of the cranium ; a per- 
pendicular plate, which fctfms 
part of the septum nasi ; and 
two lateral masses of cells. 

The Horizontal or Cribri- 
form Plate (fig. 38 ) forms part 
of the anterior fossa of the 
base of the skull, and is rc* 
ceived into the ethmoidjiiotch 
of tho frontal bone between 
the two orbital plates. Pro- 
jecting upwards from the 
middle line of tiiis plate, is a 
thick "smoofh triangitlar pro 
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coss of bono, tho cristf gal& bo tolled from its resemblance to a cock 
base joins the cribriform plate. Its posterior border, longj thin, and slig y 
cumxh'servea for the attachment of the ^.cerebri. Its anterior border, abort 
and thick, articulate* with tlie frontal bone, and presents two small projecting 
which “re received into corresponding depressions in the frontal completing 
^ZnLLnrn behind. Its sides are smooth, and sometime ■ * 

winch caso it is found to enclose a small sinus. On each side of the chnsta gal , 
JS orSorm \3ate is narrow, and deeply .groove* to support the bulb of tho 
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olfactory nerve, and perforated by foramina for the passago of its filaments. These 
foramina aro arranged in three rows : tho innermost, which are the largest and 
least numerous, are lost in grooves on the upper part of the septum ; tho foramina 
of tho outer row are continued on to the surface of the upper spongy bone. The 
foramina of the middle row aro tho smallest ; they perforate tho bone, and transmit 
nerves to tho roof tho nose. At tho front part of tho cribriform plate, on each 
side of the crista galli, is a small fissure, which transmits the nasal branch of the 
ophthalmic nerve ; and at its posterior part a triangular notch, which receives the 
ethmoidal spine ot the 

sphenoid. 39. — Perpendicular Plato of Ethmoid (enlarged). Shown by 

The Perpendicular removing the Right Lateral Moss. 

Plate (fig. 39) is a thin 
flattened lamella of 
bone, which descends 
from the under-surface 
of the cribriform plate, 
and assists in forming 
the septum of the nose. 

1 1 is m ucl 1 thinner iti the 
middle than at tho cir- 
cumference, and is ge- 
nerally deflected a little 
to one side. Its ante- 
rior border articulates 
with the frontal spine 
and crest of tho nasal 
bones. Its posterior, 
divided into two parts, 
is connected by its upper half with the rostrum of the sphenoid— by its lower half 
with the vomer. Tho inferior border serves for the attachment of the triangular 
cartilage of the nose. On each side of the perpendicular plate numerous grooves 
and canals^ at*© seen, leading from foramina on the cribriform plate ; they lodge 
filaments of the olfactory nerves. 

The Lateral Massed of the ethmoid consist of a number of tliin-walled cellular 
cavities, the ethmoidal cells , interposed between two vertical plates of bone, the 
outer one of which forms»part of the orbit, and tho inner one part of tho nasal 
fossa of the corresponding side. Iti the disarticulated bone many of these cells 
appear to be broken ; but when the bones are articulated, they are closed in at 
every part. The upper surface of each lateral mass presents a number of 
apparently half-broken cellular spaces; these are closed in When articulated 
by the edges of tho ethmoidal notch of the frontal hone. Crossing this 
surface are two grooves on each side, converted Into canals by articulation 
With tho frontal ; they are the anterior and posterior ethmoidal foramina, and 
open on the inner wall of the orbit. The posterior surface also presents largo 
irregular cellular cavities, which are closed irl by articulation with the sphenoidal 
turbinated bones, and orbital process of the palate. The cells at the anterior sur- 
face are completed by tho lachrymal bone and nasal* process of tho superior 
maxillary, and those below also by the silperior # maxillary. The outer surface of 
each lateral mass is formed of a thin smooth square plate of bone, called the 
cs planum ; it forms part of tho inner wall of the orbit, and articulates above with 
tho orbital plate of the frontal ; below, with the superior maxillary and orbital 
process of the palate*; in front, with the lachrymal ; and behind, with the sphenoid. 

From the inferior part of each lateral mass, immediately bcAbath tlie os planum, 
there projects downwards and backwards an irregular lamina of bone, called 
the unciform process , from its hook-like form : it serves to close in the upper part of 
the orifice of the antrum, and articulates With the ethmoidal process t>f the inferior 
turbinated bone. It is oiten broke ri in disarticulating the bones. 
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The inner surface of each lateral mass forms part of the outer wall of the — — i 
fossa of the corresponding side. It- is formed of a thin lamella of hone, which 
descends from the under surface of the cribriform plate, and terminates bolow in 
a free convoluted margin, the middle turbinated bone. The whole of this surface 

is rough, and marked above by 

40. — Ethmoid Bone. Inner Surface of Right numerous grooves, which rim 

Lateral Musa (enlarged). nearly vertically downwards from 

tho cribriform plato : they lodge 
branches of the olfactory nerve, 
which aro distributed on the 
mucous membrane covering the 
bone. Tlio back part of this 
surface is subdivided by a narrow 
obliquo fissure, tho superior, meatus 
of tho noso, boundod above by a 
thin curved plato of bone — the 
superior turbinated bone. By 
means of an orifice at the upper 
part of this fislure, the posterior 
ethmoidal cells open into tho nose. Below, anil in front of tho superior meatus, is 
seen the convex surface of the middle turbinated bone. It extends along tho 
whole length of the inner surface of each lateral mass ; its lower margin is free 
and thick, and its concavity, directed outwards, assists in forming the middle 
meatus. It is by a largo orifice at tho upper and front part of the middle meatus, 
that tho anterior ethmoidal cells, and through them the frontal sinuses, com- 
m union. to with tho nose, by means of a funnel- shaped canal, tho infundibulum. 
The cellular cavities of each lateral mass, thus walled in by tho os planum on 
the outer side, and by tho other bones already mentioned, aro divided by a thin 
trails Vorso bony partition into two sets, which do not communicate with each 
other ; they aro termed the anterior and posterior ethmoidal cells , or sinuses. 
Tho former, smaller but more numerous, communicates with the frontal sinuses 
above, and the middle meatus below, by means of a long flexuops cellular 
canal, the infundibulum ; the postorior, larger but less numerous, open into 
the superior meatus, and oommunicato (occasionally) with the sphenoidal 
sinuses. 

Development. By three centres : one for the perpendicular lamella, and one for 
each lateral mass. • 

■ The lateral masses aro first developed, ossific granules making their first 
appearance in the os planum between the fourth and fifth months of foetal life, 
and afterwards in the spongy bones. At birth, tho bono consists of the two lateral 
masses, which aro small and ill-developed ; but when tho perpendicular and 
horizontal plates begin to ossify, as they do about the first year after birth, the 
lateral masses become joined to the cribriform plato. Tho formation and increase 
in tho ethmoidal cells, w r hich complete the bone, take place about the fifth or sixth 
year. 

Articulations. With fifteen bones : the sphenoid, two sphenoidal turbinated, the 
frontal, and eleven of .the face — tho two nasal, two superior maxillary, two lachry- 
mal, two palate, two inferior turbiqatod, and the vomer. 

Development of the Cranium. 

The development of the cruuium commences at a very early period, on account of the 
importance of the organ it is intended to protect. In its most rudimentary state, it con- 
sists of a thin raembn&ous capsule, enclosing the cerebrum, and accurately moulded upon 
its surface. This capsule is placed external to the dura mater, and m close contact with it; 
its walls are continuous with tho canal for the spinal cord, and the chorda dorsalis, or 
primitive part of the vetebral column, is continued forwards, from the spine, along the 
base, to its fore part, where it terminates in a tapering poiyt The next step in the process 
of development is the formation of cartilage. This is deposited in the base of the skull, 
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in two symmetrical segments, one on either side of the median line; these subsequently 
coalesce, so as to enclose the chorda dorsalis — the chief part of the cerebral capsule still 
retaining its membranous form. Ossification fir^t takes place in the roof, and is preceded 
by the deposition of a membranous blastema upon the surface of the cerebral capsule, in 
which the ossifying process extends; the primitive membranous capsule becoming the 


internal periosteum, and being ultimately 
blended with the dura mater. Although the 
bones of the vertex of the skull appear 
before those at the base, and make con- 
siderable progress in their growth : at birth 
ossification is more advanced in the base, this 
portion of tho skull forming a solid immov- 
able groundwork. 

The Fontanelles (figs. 41, 42). 

Before birth, the bones at the vertex and 
side of the skull are separated from e;ich other 
by membranous intervals, in whicli bone is 
deficient. These intervals, at certain parts, are 
of considerable size, and are termed the fon- 
tanelk *, so called from the pulsations of the 
brain, which are perceptible at tho anterior 
fontanelle, and were likened to the rising of 
water in a fountain. The fontanelles are four 
in number, and correspond to tho junction of 
the four angles of the parietal with the con- 
tiguous bones. The anterior fontanelle is 
the largest, and corresponds to the junction 
of the sagittal and coronal sutures ; the pos- 
terior fontanelle^ of smaller size, is situated 
at the junction of the sagittal and lambdoid 
sutures ; the two remaining ones are situated 
at the inferior angles of the parietal bone. 
Tho latter aro closed soon after birth; the 
two at the superior angles remain open longer : 
the posterior being closed in a* few months 
after birth ; the anterior remaining open 
until the first or second year. These spaces 
are gradually filled in by an extension of the 
ossifying process, or by the development of 
a Wormian bone. Sometimes the anterior 
fontanelle remains open beyond two years, 
and is occasionally persistent throughout life. 


41. — Skull at Birth, showing the Anterior 
and Posterior Fontanelles. 




Supernumerary or Wormian* Bones: 

When ossification of any of the tabular bones of the skull proves abortive, the mem- 
branous interval which would be left, is usually filled in by a supernumerary piece of bone. 
This is developed from a separate centre, and gradually extends until it fills the vacant 
space. These supernumerary pieces are called Wormian bones; they are called also, from 
their usual form, ossa triquelra ; but they present much variation "in situation, number, 
dud size. 

They occasionally occupy the situation of the fontanelles. Bertin, Cruvelhier, and Cuvier 
have each noticed the presence of one in the anterior fontanelle. There are two specimens 
in the Museum of St. George's Hospital, which present Wormian bones in this situation. 
In one, the skull of a child, the supernumerary piece is of considerable size, and of a 
quadrangular form. 

They are occasionally found in tho posterior fontanelle, appearing to replace tho superior 
angle of the occipital bone. Not unfrequently, there is one replacing the extremity of tho 
great wing of the sphenoid, or the anterior inferior angle of the parietal bone," in tho 
fontanelle thero situated. 

They have been found in the different sutures on the vertex and sido of the skull, and in 
some of those at the base. They are jnost frequent in the lambdoid suture. Mr. Ward 
mentions an instance ‘in which one-half of the lambdoid sutun? was formed by large 
Wormian bones disposed in a double row, and jutting deeply into each other; ' and refers 
to similar specimens described by Dumontior and Bo urge ry, 

* Worinius, a physician i s Copenhagen, is said to have given the first detailed description 
of these bones. r 
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A deficiency in the ossification of the flat bones would appear in some cases to be 
symmetrical on the two sides of the skull; for it is not uncommon to find these super- 
numerary bones corresponding in form, siz^ and situation on each side. Thus, in several 
instances, 1 have seen a pair of large Wormian bones symmetrically placed in the lambdoid 
suture ; in another specimen, a pair in the coronal suture, with a supernumerary bone in 
the spheno-parietal suturo of both sides. 

The size of these supernumerary pieces varies, they being in some cases not larger than a 
pin’s head, and confined to the outer table ; in other cases so large, that one pair of these 
bones may form the whole of the occipital bone above the superior curved lines, as 
described by IkSclard and Ward. Their number is generally limited to two or throo ; but 
more than a hundred have been found in the skull of an adult hydrocephalic skeleton. 
In their development, structure, and mode of articulation, they rosemble the other craniai 
bones. 

Congenital Fissuhes and Gaps. 

)f pr. Humphry has called attention to the not unfrequent existence of congenital fissures 
in the cranial bones, the result of incomplete ossification. These fissures have been 
noticed in the frontal, parietal, arid squamous portion of the temporal bones ; they extend 
from the margin towards the middle ot the bone ; and are of great interest in a medico-legal 
point of view, as they are liable to be mistaken for fractures. An arrest of the ossifying 

E rocess may also give rise to the deficiencies or gaps occasionally found in the cranial 
ones. Such deficiencies are said to occur most frequently when ossification is imperfect, 
and to be situated near the natural apertures for vessels. Dr. Humphry describes such 
deficiencies to exist in a calvarium, in the Cambridge Museum, where a gap sufficiently 
large to admit the end of the finger is seen on either side of the sagittal suture, in 
the place of the parietal foramen. There is a specimen precisely similar to this in 
the Museum of St. George’s Hospital ; and another, in which a small circular gap exists 
in the parietal bone of a young child, just above the parietal eminence. Similar 
deficiencies are not unfrcquently met with in hydrocephalic skuIIs ; being most frequent, 
according to I )r. Humphry, in the frontal bones ; and, in the parietal bones, on either side 
of the sagittal suturo. 


Bones of the Face. 


Tlic Facial Bones are fourteen in number, viz., the 


Two Nasal, 

Two Superior Maxillary, 
Two Lachrymal, 

Two Malar, 


Two Palate, 

Two Inferior Turbinated, 
Vomer, 

Inferior Maxillary. 


Nasal Bones. 


43. — Right Nasal Bone. 
wM JTronitt'l 3 . 


The Nasal are two small oblong bones, varying in sfoo and form Jn different 
individuals; they aro placed side by side at the middlo and upper part of the 
face, forming, by their junction, ‘the bridge/ of the nose. Each bone prosents 

for examination two 
surfaces, and four bor- 
ders* The outer surface 
is concave from above 
downwards, convex 
from side to side; it 
is covered by the Py- 
ramid alis and Com- 
pressor nasi muscles, 
marked by numerous 
small arterial furrows, 
and perforated about 
its centre by a foramen, 
sometimes double, for 
the transmission of a small vein. Sometimes this foramen is absent on one or both 
sidos, and occasionally the foramen ccecum opens on this surface. The inner sur- 
face is concave from side to side, convex from above downwards ; in which direction 
it is traversed by a longitudinal groove (sometimos a canal), for tho passago of a 



44. — Bight Nasal Bone. 
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branch of the nasal nerve. The superior border is narrow, thick, and serrated, for 
articulation with the nasal notch of the frontal bone. The inferior border is broad, 
thin, sharp, directed obliquely downward#, outwards, and backwards, and serves 
for the attachment of the lateral cartilage of the nose. This border presents about 
its centre a notch, through whicli passes the branch of the nasal nerve above 
referred to ; and is prolonged at its innor extremity into a sharp spine, which, 
when articulated with the opposite bone, forms the nasal anglo. The external 
border is serrated, bevelled at the expense of the internal surface above, and of t.ho 
external below, to articulate with the nasal process of the superior maxillary. The 
internal border, thicker above than below, articulates with its fellow of the opposite 
side, and is prolonged behind into a vertical crest, which forms part of the septum 
of the nose : this crest articulates with the nasal spine of the frontal above, and tlio 
perpendicular plato of the ethmoid below. 

Development. By one centre for each bone, which appears about the same penult 
as in the vertebrae. 

Articulations. With four bones : two of the cranium, the frontal and ethmoid, 
and two of the face, the opposite nasal and the superior maxillary. 

No muscles are^ directly attached to this bone. 

Superior Maxtllarv Bone. 

The Superior. Maxillary is one of the most important bones of the face in a 
surgical point of view, on account of the number of diseases to which some of its 
parts arc liable. Its minute examination becomes, therefore, a matter of considerable 
interest. It is the largest bone of the face, excepting the lower jaw ; and forms, 
by its union with its fellow of the opposite side, the whole of the upper jaw. 
Each bone assists in the formation of three cavities, tho roof of the mouth, the floor 
and outer wall of the nose, and the floor of the orbit ; and also enters into the 
formation of two fossro, the zygomatic and sph cuo-max illary ; and two fissures, 
the spheno-maxillary and ptcrygo-maxillary. 

The bone presents for examination a body and four processes, malar, nasal, 
alveolar, and palatine. 

The body is. somewhat quadrilateral, and is hollowed out in its interior to form 
a largo cavity, the antrum of Highmore. Its surfaces arc four — an external or 
facial, a posterior or zygomatic, a superior or orbital, and an internal. 

Tho external or facial surface (fig. 45) is directed forwards and outwards. In 
the median line of the bone, just above tho incisor teeth, is a depression, tho in- 
cisive or myrtiform fossa, which gives origin to the Depressor alee nasi. Above 
and a little external to it, the Compressor napi arises. Moro external, is another 
depression, tho canine fossa, larger and deeper than the incisive fossa, from which 
it is separated by a vortical ridge, the canine ominence, corresponding to tho socket 
of tho canine tooth. The canine fossa gives origin to tho Levator jinguli oris, 
/.hove tho canine fossa is the infra-orbital foramen, the termination of the infra- 
orbital canal ; it transmits tho infra-orbital nerve and artery. Abovo tho infra- 
orbital foramen is the margin of tho orbit, which affords partial attachment to tho 
Levator labii superioris proprius. 

Tho posterior or zygomatic surface is convex, directed backwards and outwards 
and forms part of tlio zygomatic fossa. It presents about its centre soveral aper- 
tures leading to canals in the substance of the bone ; they arc termed the posterior 
dental canals , and transmit tho posterior dental vessels and norves. At tho lower 
part of this surface is a roundod eminence, the maxillary tuberosity, especially 
prominent after thb growth of the wisdom-tooth, rough on its inner side for 
articulation with the tuberosity of the palatc-bono. Immediately above the rough 
BurfUce is a groove, which, running obliquely down on the inner surface of the 
bone, is converted into a canal by articulatiou with the palate bone, forming the 
posterior palatino canal. ° 

The superior or orbital surface is thin, smooth, triangular, and forms part of 
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the floor of the orbit. It ia bounded internally by an irregular w hich 

articulates, in front, with the lachrymal ; in the middle, with the ob planum of the 
ethmoid; behind, with the orbital process of the palate bone; bounded externally 
by a smooth rounded edge which enters into the formation of the spheno-maxillaiy 
fissure, and which sometimes articulates at its anterior extremity with the orbital 


45.- -Loft Superior Maxillary Bono. Outer »Hjirfuco» 
Outer Surface . 





plate of the sphenoid ; bounded, in front, byjmrt of the circumference of the orbit, 
which is continuous, on the inner side with the nasal, on the outer side with the 
in alar process. Along the middle line of the orbital surface is a deep groove, tlio 
infra-orbital, for the passage of the infra-orbital nerve and artery. This groove 
commences at the middle of the outer border of the surface, and, passing forwards, 
terminates in a canal which subdivides into two branches ; one of the canals, tlio 
infra-orbital, opens just below the margin of the orbit ; the other, which is smaller, 
runs into the substance of the anterior wall of the antrum ; it is called the anterior 
dental canal, transmitting the anterior dental vessels and nerves to tho front teeth 
of the upper jaw. At the inner and fore part of tho orbital surface, just external 
to tho lachrymal canal, is a minute depression, which gives origin to the Inferior, 
oblique muscle of the eye. 

Tho internal surface (fig. 46) is unequally divided into two parts by a horizontal 
projection of bone, the. palate process ; the portion above the palate process forms 
part of tho outer wall of tho nose ; that bolow it forms part of tho cavity of tho 
mouth. The superior division of this surface presents a largo irregular opening 
leading into the antrum of Highmore. At the upper border of this aperture 
arc numerous broken cellular cavities, which, in the articulated skull, are closed 
in by the ethmoid and lachrymal bones. Below tho aperture is a smooth concavity 
which forms part of the inferior meatus of the nose, traversed by a fissure, the 
maxillary fissure, which runs from tho lower part of the orifice of the antrum 
obliquely downwards and forwards, and receives the maxillary process 6f the palate 
bone. Bohind it is a rough surface which articulates with the perpendicular plate 
of the palate bone, traversed by a groove, which, commencing near the middle of 
the posterior border, runs obliquely downwards and forwards, and forms, when com- 
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p ©ted by its articulation with the palate bone, tho posterior palatine canal. In front 
o the opening of the antrum is a deep groove, converted into a canal by the lach- 
rymal and inferior turbinated bones, which is coated with mucous mombrano, and 
called tho nasal duct. More anteriorly is a well-marked rough ridge, the inferior 
turbinated crest, for articulation witli the inferior , turbinated bone. Tho concavity 

* 46 . — Loft Superior Maxillary Bono. Inner Surface. 

AS*. 


JSoifi!# -pa.9ti4tlly closing &r(fic* of Antrum 
marked in audio* ' 


£ thmu-d ~ 
Inferior Turbinated - 

JPalate 



AnC. jVaan Z Spin* 


Brittle 

jMttsctl through. 

Ant.. fxtTat . Cututl 


above tins ridge forms part of tho middle meatus of the nose; whilst that below it 
forms part of the inferior meatus. The inferior division of this surface Ts concave 

^ f » «» «f 

formed by the motor pmp, ; its base, b, toe ontor ™11 of toe no». Jto’alhi™ 

ZZ T lU, its root being formed by Ihe otoitol plate, ite 

the alveolar process, its anterior wall by the facial, and its posterChvfJ 7 

matic surface Its inner wall, or base, presents, in the 

irregular aperture, which communicates with the nasal fossa The nrnr^l r 

articulation with the ethmoid above, the inferior turbinated heW « a , *** 
*°“ & O- srficslated toll, this Zt^^Ttoto toe^S* 

meatus of the nose generally by two small apertures left between the abmr« ^ ° 
tioned bones. In the recent stato, usually only one small opening exists "fu * 
upper part of the cavity, sufficiently large to init the ond of a probe Shtr 
being closed by tho lining membrano of the sinus P ’ tJl ° othor 

Crossing tho cavity of the antrum, are often* seen several proiecti™ w • 
hone, similar to those s&n in tho sinuses of the cranium • and on its w ® °f, 
are the posterior dental canals, transmitting the posterior dental JtZJd*"!!* WaU 
to the teeth. Projecting into the floor aresevoral conical ls and nerves 

to He ef to. tot „d second, molar tooth , f in tome cZXStol S 

wjftaseatejssa r» « *• 

The num »r nf wf. «... *• terming uie inner wall of the antrum. 
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from the canine to the den* ^ientiee.’^i MTsllir on XZJT* «°' a*"® true maxilla, 
fyptem of burger*/, edited by T. Hoimes, 2nd edit. vol. iv. p 3 ^£ 8CM8 of the Antrum, in a 
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foratod by the tooth in this situation. It is from the extreme thinness of the walls 
of this cavity, that we are enabled to explain how a tumour, growing from the 
antrum, encroaches .upon the adjacent parts, pushing up the floor of the orbit, and 
displacing the^^*£rojecting inward into the nose, protruding forwards on to 
Bio cheek, and making its way backwards into tho zygomatic fossa, and downwards 
into the mouth. 

The Malar Process is a rough triangular eminence, situated at the angle of sepa- 
ration of the facial from tho zygomatic surface. In front it is concave, forming part 
of the facial surface ; behind, it is also concave, and forms part of the zygomatic 
fossa ; above, it is rough and serrated for articulation with tho malar bone ; whilst 
below, a promineut ridge marks tlio division between tho facial and zygomatic sur- 
faces. A small part of tho Masseter muscle arises from this process. 

The Nasal Process is a thick triangular plate of bone, which projocts upwards, 
iu wtrds, and backwards, by tho side of tho nose, forming part of its lateral 
boundary. Its external surface is concave, smooth, perforated by numerous fora- 
mina, and gives attachment to the Levator labii superioris a lo eque nasi, tho 
Orbicularis palpebrarum, and Tendo oculi. Its internal surface forms part of the 
outer wall of the nose ; it articulated above with the frontal, and presents a rough 
uneven surface, which articulates with the ethmoid bone, closing in tho anterior 
ethmoid cells ; belov^Jbhis is a transverse ridge, tho superior, turbinated crest, for 
articulation with tho jniddlo turbinated bone of the ethmoid, bounded below by a 
smooth concavity which forms part of the middle meatus ; below this again is tho 
inferior turbinated crest (already described), for articulation with the inferior tur- 
binated bone ; and still more inferiorly, the concavity which forms part of the 
inferior meatus. Tho anterior border of tho nasal process is thin, directed obliquely 
do\yi wards and forwards, and presents a serrated edge for articulation with the 
nasal bone : its posterior border is thick, and hollowed into a groove for the nasal 
duct: of the two margins of this groove, the inner one articulates with tho 
lachrymal bone, tho outer one forms part of tho circumforence of the orbit. Just 
where tho latter joins the orbital surfaco is a small tubercle, the lachrymal tubercle ; 
this serves as a guide to tho surgeon in the performance of the operation for fistula 
lachrymalis. The lachrymal groove in the articulated skull is converted into a 
canal by the lachrymal bone, and lachrymal process of tho inferior turbinated ; it is 
directed downwards, and a little backwards and outwards, is about the diameter of 
a goose-quill, slightly narrower in the middle than at either extremity, and lodges 
tho nasal duct. • 

The Alveolar Process is the thickest and most spongy part of tho bone, broader 
behind than in front, and excavated into deep cavities for the reception of the teeth. 
These cavities are eight in number, and vary in size and depth according to the teeth 
they contain. That for the canine tooth is the deepest ; those for tho molars are 
the widest, and subdivided into minor cavities ; those for the incisors are single, 
but deep and narrow. The Buccinator muscle arises from the outer surface of this 
process, as far forward as the first molar tooth. , 

Tho Palate Process, thick and strong, projects horizontally inwards from tho 
inner surface of tho bone. It is much thicker in front than behind, and forms a 
considerable part of the floor of tho nostril, and tho roof of the mouth. Its upper 
surface is concave from side to side, smooth and forms part of the floor of the 
nose. In front is seen the upper orifice of the anterior palatine (incisor) canal, 
which leads into a fossa formed by the junction of the two superior maxillary 
bones, and situated immediately behind tho incisor teeth, It transmits tho anterior 
palatine vessels* the naso-palatine nerves passing through tho intermaxillary 
suture. The inferior surface, also concave, is rough and uneveA, and forms part of 
the roof of the moutlK This surfaco is perforated by numerous foramina for the 
passage of nutritious vessels, channelled at the back part of its alveolar border by 
a longitudinal groove, sometimes a canal, for the transmission of the posterior 
palatine vessels, and a large nerve, and presents little depressions for the lodgment 
of tho palatine glands. This surface prosents anteriorly Hie lower orifice of tho 
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anterior palatine fossa. In some bones, a delicate linear suture may be seen ex- 
tending from the anterior palatine fossa to the interval between the lateral incisor 
and the canine tooth. This marks out the intermaxillary, or incisive bone, whicty 
in some animals exists permanently as a separate pieco. It includes the .whole 
thickness of the alveolus, the corresponding part of the floor of the nose, and the 
anterior nasal spine, and contains the sockets of the incisor teeth. The outer 
border of the palate process is incorporated with the rest of the bone. The inner 
border is thicker in front than behind, and is raisod above into a ridgo, which, 
with the corresponding ridge in the opposite bone, forms a groove for the reception 
of the vomer. The anterior margin is bounded by tho thin concave border of tho 
opening of the nose, prolonged forwards internally into a sharp process, forming, 
with a similar process of the 
opposite bone, the anterior nasal 
spine. Tho posterior bordor is 
serrated for articulation with 
tho horizontal plate of tho palate 
bone. 

Development. This bone is 
formed at such aft early period, 
and ossification proceeds in it 
with such rapidity, that it lias 
been found impracticable hitherto 
to determine with accuracy its 
number of centres. It appears, 
however, probablo that it has 
four centres of development, viz., 
one for the nasal and facial por- 
tions, one for the orbital and 
malar, one for the incisive, and 
one for tho palatal portion, in- 
cluding tho entire palate except 
the incisive segment, Tho inci- 
sive portion is indicated in young 
bones by a fissure, which marks 
off a small segment of the palate, 
including the two incisor f oe th. In some animals, this remains permanently as a 
separate piece, constituting tho intermaxillary bone ; and in tho human subject, 
where the jaw is malformed, as in cleft palate, this segment may be separated from 
tho maxillary bone by a deop fissure extending backwards between the two into the 
palate. If the fissuro bo on both sides, both segments are quite isolated from the 
maxillary bones, and hang from the end of the vomer : they arc not unfrcquoirtly 
much displaced, and tho deformity is often accompanied by congenital fissure of tho 
Upper lip, either on one. or both sides of the median line. The maxillary sinus 
appears at an earlier period than any of tho other nasal sinuses, its development 
commencing about tho fourth month of footal life. 

A flic illations. With nine bones: two of tho cranium — the frontal and ethmoid, 
and seven of the face, viz., the nasal, malar, lachrymal, inferior turbinated, palate, 
vomer, and its fellow of tho opposite side. ^Sometimes it articulates with tho 
orbital plate of tho sphenoid. 

Attachment of Maudes. Orbicularis palpebrarum, Obliquus inferior oculi, Leva- 
tor labii superior al tuque nasi, Levator labii superiors proprins, Levator anguli- 
oris, Compressor nasi, Depressor aim nasi, Massoter, Buccinator. 

The Lachrymal Bones. 

Thq Lachrymal are the smallest and most fragile bones of the face. They are 
situated at the front part of the inner wall of the orbit, and roscmble somewhat in 
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form, 'thinness, and size, a finger-nail ; hence they are termed the ossa mujuis . 
Each bone presents, for examination, two surfaces and four borders. The external 
(fig. 48) or orbital surface is divided by a vertical ridge into two parts. The 
portion of bone in front of this ridge presents a smooth, concave, .longitudinal 
groove, the free margin of which unites with tho nasal process of the suporior 
maxillary bone, completing the lachrymal groove. The upper part of this groove 
lodges the lachrymal sac ; the lower part assists in tho formation of the lachrymal 
canal, and lodges tho nasal duct. The portion of bone behind the ridge is smooth, 
slightly concave, and forms part of tho inner wall of the orbit. The ridgo, with a 
part of the orbital surface immediately bohind it, affords attachment to the Tensor 
tarsi: the ridge terminates below in a small hook-like process, which articulates 

with the lachrymal tubercle of the superior maxillary 
bono and completes the upper orifice of the lachrymal 
canal. It sometimes exists as a separate piece, which 
is then called tho lesser lachrymal bone. The in- 
ternal or nasal surface presents a depressed furrow, 
corresponding to the ridge on its outer surface. The 
surface of bone in front of this forms part of tfyo 
middle meatus ; and that bohind ii articulates with 
the ethmoid bone, filling in the anterior ethmoidal 
cells. Of the four borders, the anterior is the 
longest, and articulates with the nasal process of tho 
suporior maxillary bone. The posterior, thin and 
uneven, articulates with the os planum of the ethmoid. 
The superior, the shortest and thickest, articulates 
with the internal angular process of the frontal 
bone. Tho inferior is divided by the lower edge of 
the vertical crest into two parts : the posterior part articulates with tho orbital 
plafo of the superior maxillary bone ; the anterior portion is prolonged downwards 
into a pointed process, which articulates with the lachrymal process of the inferior 
turbinated bone, and assists in the formation of the lachrymal canal. 

Development. By a single centre, which makes its appearance soon after ossifi- 
cation of the vertebree has commenced. 

Articulations . With four bones : two of tbo cranium, the frontal and ethmoid, 
and two of the face, the superior maxillary and the inferior turbinated. 

attachment of Muscles . The Tensor tarsi. 


48. — Left Lachrymal Bone. 
External Surface. 
(Slightly enlarged . ) 


with Frontal 



The Malar Bones. 

The Malar are two small quadrangular bones, situated at the upper and outer 
part of the face: they form the prominence of tho cheek, part of the outer wall 
and floor of tho orbit, and part of the temporal and zygomatic foss®. Each bono 
presents for examination an external and an internal surface; four processes, tho 
frontal, orbital, maxillary, and zygomatic ; and four borders. The external surface 
(fi K 40) is smooth, convex, perforated near its centre by one or two small 
apertures, the malar foramina, for the passage of nerves and vessels covered by 
the Orbicularis palpebrarum muscle,, and affords attachment to the Zygomaticus 

major and minor muscles. . , 

The internal surface (fig. 50), directed backwards and inwards, is concave, pre- 

a rnuffh triangular surface, fov articulation with tho superior 
sontmgmtemally arough nanguta s which forms the 

maxillary bone; . *“ d eX ™i lfo88aabo ve; afad below, where it is wider, fonns 

antenor bou^J^ of Ao t^poial to^ ^ ^ little above its centre, tho 

part of tho zygomatic tos.sa ft]ar l an / afford8 attachme nt to part of two 

aperture otoje o & and the Massetor below. Of tho four processes, 
JSSSSfa thickand serrated, and articulates with tBe external angular process 
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—Lo r t Malar Rune. Inner Surface. 


of the frontal bono. The orbital process is a thick and strong plate, which pro- 
jects backwards from the orbital margin of the bone. Its upper surface, smooth 
and concave, forms, by its junction with the great ala of the sphenoid, the outer 
wall of the orbit. Its under surface, smooth and convex, forms part of tho 
temporal fossa. Its anterior margin is smooth and rounded, forming part of tho 
circumference of the orbit. Its superior margin, rough, and directed horizontally, 
articulates with tho frontal bone bohind the external angular process. Its 
posterior margin is rough and * 

seiTakHl for articulation with 4y . - Left Malar l!,me. 0.>t.-r Suvfac, 

the sphenoid; internally it is 
also serrated for articulation 
with the orbital surface of the 

superior maxillary. At the My ^ 

angle of junction of the sphe- Bn, vim P am*tl through. A H • « 

noidal and maxillary portions, Tampon* MuUr (unal t \ 

a short rounded non-arlicnlar \\ Jljj' m §/ 4 ^ 

margin is generally seen ; this 

fqrrns the anterior boundary of y 

the sphono-maxtllary lissure; ^ 

occasionally, no such non-art i- 

cular margin exists, the fissure J 

being completed* *by the direct 

junction of the maxillary and -7^/ 

sphenoid bones, or by tho inter- ^ r : 

position of a small Wormian 
bone in the angular interval be- . 
tween them. On the upper sur- 

foce of the orbital process are . Q Malar n „ m> . Jnnpr Sjnrfiuv. 

seen the orifices of one or two 

temporo-malar canals ; one of 

these usually opens on the pos- s 

terior surface, tho other (occa- \ 

sionally two), on the facial IBJn \ 

surface : they transmit filaments \ 

(temporo-malar.) of tho orbital fiRilW V 

branch of the superior maxillary V 

nerve. The Maxillary process . 

is a rough triangular surface, j 

which articulates with the supe- 
rior-maxillary bone. The zygo- ***** 

math process, long, narrow, and *** s* 

serrated, articulates with the \ 

x , zygomatic process of tho tern- ^ 

poral bone. Of the four bar- ' 
tiers, tho superior or orbital is 
smooth, Arched, and forms a 

considerable part of the circumference of the orbit. The inferior, or zygomatic, 
is continuous with the lower border of tho zygomatic arch, affording attachment 
by its rough edge to tho Massetcr muscle. The anterior or maxillary border is 
rough, and bevelled at tho expense ®f its inner table, to articulate with tho 
superior maxillary hone ; affording attachment by its outer margin to tho Levator 
labii superioris pr6prius, just at its point of junction with the superior maxillary. 
The posterior or temporal border, ^curved like an italic /, is continuous above with 
the commencement of the temporal ridge ; below, with the upper border of tho 
zygomatic arch : it affords attachment to the temporal fascia. 

Development. By a single centre of ossification, which appears at about the 
samo period when ossification of the vertebra} commences. 


Xii 
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Articulations . With four bones : three of the cranium, frontal, sphenoid, and 
temporal ; and one of the face, the superior maxillary. 

Attachment of Muscles. Levator labii superions proprins, Zygomatieus major 
and minor, Masseter, and Temporal. 


The Palate Boxes. 

The Palate Bones are situated at^lie back part of the nasal fossa* ; they aro 
wedged in between the superior maxillary and the pterygoid process of the 
sphenoid. Each bone assists in the formation of three cavities : the door and 
outer wall of the nose, the roof of the mouth, and the door of the orbit; and enters 
into the formation of three fossa* : the zygomatic, spheno-nuix illary, and pterygoid. 
hi form the palate bone somcwlfat resembles the letter L, and may be divided into 
aV inferior or horizontal plate, and a superior or vertical plate. 

Idie Horizontal Plate is thick, of a quadrilateral form, and presents two surfaces 
and four borders. The superior surface, concave from side to side, forms the back 
part of the floor of the nostril. The inferior surface, slighlly coucave and rough, 
forms tho back part of the hard palate. At its posterior part may be seen a 
t ransverse ridge, more or less marked, for the attachment, of tho aponeurosis of tho 
TonSor palati muscle. At the outer extremity of this ridge is a deep groove con- 
verted into a canal by its articulation with the tuberosity of the superior maxillary 
bone, and forming the posterior palatine canal. Near this groove, the orifices of 
one or two small canals, accessory posterior palatine, mny frequently be seen. 
The anterior border is serratod, bevelled at the expense of its inferior surface, and 
articulates with the palate process of the superior maxillary hone. The posterior 
border is concave, free, and serves for the attachment of tho soft palate. Its 
inner extremity is sharp and pointed, and, when f united with tho opposite bone, 
forms a projecting process, fho posterior nasal spine, for the attachment of the 
Azygos uvula*. The external border is united with the lower part of the perpen- 
dicular plate almost at right angles. The internal border, the thickest, is serrated 
for articulation witli its fellow of tho opposite side ; its superior edge is raised into 
a ridge, which, united with the opposite bone, forms a crest in which the* vomer is 
received. 

Tho Vertical Plate (fig. 51) is thin, of an oblong form, and directed 

upwards and a little in- 
wards. It presents two 
surfaces, an external and 
an interna], and four bor- 
ders. 

The internal surface pre- 
sents at its lower part a 
broad shallow depression, 
which forms part of the 
inferior meatus of the nose. 
Immediately above this is 
a well-marked horizontal 
ridge, tho inferior turbi- 
nated crest, for articulation 
with the inferior turbinated 
bone ; above this, a second 
broad shallow depression, 
which forms part of tho 
middle meatus, surmoun- 
ted above by a horizontal 
ridge less prominent than 
the inferior, the superior 
turbinated crest, for articulation with tho middle turbinated bone. Above the 


-Left Palate Bone. Internal View (enlarged). 
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superior turbinated crest is a narrow horizontal groove, which forms part of the 
superior meatus, 

The external surface is rough, and irregular throughout the groater part of its 
extent, for articulation with tho inner surface of the superior maxillary bone, its 
upper and back part being smooth where it enters into tho formation of the 
sphcnp-maxillary fossa; it is also smooth in front, where it covers the orifice of 
the antrum. Towards the back part of this surface is a deep groove, converted 
into a canal, the posterior palatine, by its articulation with the superior maxillary 
bone. It transmits the posterior, or descending palatine vessels, and a large nerve. 

■ The anterior border is thin, irregular, and presents opposite tho inferior turbinated 
crest a pointed projecting lamina, the maxillary process, which is directed forwards, 
and closes in the lower and back part of tho opening of the antrum, being received 
into a fissure that exists at the inferior part of this%perturc.^ The posterior border 
(fig. 52) presents a deep groove, the edges of which are serrated for articulatififi 
with the pterygoid process of tho sphenoid. At the lower part of this border is 
seen a pyramidal process of bone, the pterygoid process or tuberosity of the palate, 
which is receivod into the angular iuterval between the two pterygoid plates of 
the sphenoid at their inferior extremity. This process presents at its back part 
three grooves, a median and two lateral ones. The former is smooth, and forms 
part of the pterygoid lossa, affording attachment to the Internal pterygoid muscle ; 
whilst the lateral grooves are rough and uneven, for articulation with the anterior 
border of each pterygoid plate. A few fibres of the External pterygoid muscle also 
arise from the tuberosity of the palate bone. The base of this process, continuous 
with the horizontal portion of the bone, presents the apertures of the accessory 
descending palatine canals ; whilst its outer surface is rough for articulation with 
the inner surface of the body of the superior maxillary bone. 

j.The superior border of the vertical plate presents two well-marked processes 
separated by an intervening notch or foramen. The anterior, or larger, is called 
the orbital process ; the posterior, the sphenoidal . 

The Orbita l .Process, directed upwards and outwards, is placed on a higher 
level than the sphenoidal. It presents five surfaces, which enclose a hollow cellu- 
lar cavity, and is connected to the perpendicular plate by a narrow constricted 
neck. Of these five surfaces, three are articular, two noii-articular, or free surfaces. 
The three articular are tho anterior or 'maxillary surface, which is directed for- 
wards, outwards, and downwards, is of an oblong form, and rough for articulation 
with the superior maxillary 

bone . Tho posterior to sphe- 52.— Left Palate Bone. Posterior View (enlarged). 
7 wi;da }_ surface is directed back- 
wards, upwards, and inwards. 

It ordinarily presents a small 
open cell, whieh communicates 
with the sphenoidal sinus, and 
<• the margins of which are ser- 
rated for articulation with the 
vertical part of tho sphenoidal 
turbinated bone. The internal 
or ethmoidal surface is directed 
inwards, upwards, and forwards, 
and articulates with the lateral 
mass of the ethmoid bone. Inj 
some cases, the cellular cavity! 
above-mentioned opens on this ’ e 
surface of the bone ; it then 1 
communicates w ith the posterior \ 
ethm^Uai ce l] flf More rarely it j 
opens ' Qn snr faces, and then < 
comma n j ca t es jjgfch the f 
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l posterior ethmoidal cells, and the sphenoidal sinus. The n on-arti cular or free sur- 
faces are the superio r or orbit al, directed upwards and outwards, oftriangular form 
concave, smooth, amflorming the back part of the floor of the orbit, and the exter- 
nal or zygomatic surface, directed outwards, backwards, and downwards, of an 
oblong fbrm," smootfiT lying in the spheno-maxillary fossa, and looking into 
the zygomatic fossa. The latter surfaco is separated from the orbital by a 
smooth rounded border, which enters into the formation of the spheno-maxillary 
fissure. * 

The Sj) h eno P roc ess of the palate bone is a thin compressed plate, much 
smaller than the orbital, and directed upwards and inwards. It presents three 
surfaces and two borders. The superior .surface, the smallest of the three, articu- 
lates with the horizontal part of tho sphenoidal turbinated bone ; it presents a 
groove which contributes to the formation of the pterygo-palatine canal. The 
ihfernal surfaco is concave, ami forms part of the outer wall of the nasal fossa. 
The external surface is divided into an articular and a non-articnlar portion ; *tho 
former is rough for articulation with the inner surface of the pterygpid-proeess of 
the sphenoid ; the latter is smooth, ami forms part of the zygomatic fossa. The 
anterior border forms the posterior boundary of the sphentf- palatine foramen. Tho 
posterior border, serrated at tho expense of the outer table, articulates with the 
inner surface of the pterygoid process. 

The orbital and sphenoidal processes are separated from ono another by a deep 
notch, which is converted into a foramen, the spheno- palatine, by articulation with 
the sphenoidal turbinated bone. Somotimes tho two processes are united above, 
and form between them a complete foramen, or the notch is crossed by one or 
more spiculro of bone, so as to form two or more foramina. In tho articulated 
skull, this foramen opens into the back parti of the outer wall of the superior 
meatus, and transmits the spheno-palatine vessels and nerves. 

Development. From a single centre, which makes its appearance at the angle of 
junction of the two plates of the bone. From this point ossification spreads in- 
wards to the horizontal plate, downwards into the tuberosity, ami upwards into 
the vertical plate. In tho fintus, the horizontal plate is much longer than the 
vertical ; and even after it is fully ossified, tho whole bone is at first remarkable for 
its shortness. 

ArticuhttinH*. With six bones : the sphenoid, ethmoid, superior maxillary, in- 
ferior turbiuated, vomer, and opposite palate. 

Attachment of Musehs. The Tensor palati, Azygos uvute, Internal and External 
pterygoid, and Superior constrictor of tho pharynx. • 

The Inferior Turbinate r Bonks. 

Inferior Turbinated Bonos are situated one on each side of the outer wall 
of the nasal fossa*. Each consists of a layer of thin spongy bone, curled upon 
itself like a scroll, hcnco its name ‘ turbinated ; ’ and extends horizontally along the * 
outer wall of the nasal fossa, immediately below the orifice of the antrum. Each 
bone presents two surfaces, two borders, and two extremities. 

Tho yitermd surfaco (fig. 53 ) is convex, perforated by numerous apertures, and 
traversed by longitudinal grooves and canals for the lodgment of arteries and 
veins. In tho recent state it is coyered by the lining membrane of the. nose. 
The eternal surface is concave (fig. 54), and forms part of the inferior meatus. 
Its upper border is thin, irregular, and connected to various bones along tho 
outer wall of the nose. It may bo divided into three portions; of these, the 
anterior articulates with the inferior turbinated crest of the superior maxillary 
bone ; the posterior \tith the inferior turbinated crest of the palate bone ; the 
middle portion of the superior border presents three well-marked processes, which 
vary much in their siato and form. Of these the anterior and smallest is situated 
at tho junction of the anterior fourth with the posterior three-fourths of the bone; 
it is small and pointed, and is called the lachrymal process, for it articulates with 
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the anterior inferior angle of the lachrymal bone, and by its margins, with the 
groove on the back of the nasal process of the superior maxillary, and thus assists 
in forming the lachrymal canal. At the junction of tlio two middle fourths of the 
bone, but encroaching on its posterior fourth, a broad thin plate, the ethmoidal 
process, ascends to join the unciform 


process' of the ethmoid: from the 
lower border of this process a thin 
lamina of bone curves downwards 
and outwards, hooking over the 
lower edge of the orifice of tho 
autrum, which it narrows below : 
it is called tho maxillary process, 
and (ixes tho bone firmly on to 
tho outer wall of the nasal fossa. 
Tho inferior border is free, thick 
.*nd cellular* in structure, more 



especially in the middle of the 
bone. Both extremities are more or less 
is field so that its outer concave surface 
the holder), and its superior border, from 
which the lachrymal and ethmoidal 
processes project, upwards, the lachrymal 
process will be directed to the side to 
which the bone belongs. 

Develop wn l . By a single centre, which 
makes its appearance about the middle of 
ftetal life. 

Articulations. With four hones : one 
of the cranium, the ethmoid, and three 


narrow and pointed. If the bone 
is directed backwards- (i. o. towards 


54.— Bight Inferior Turbinated Bone. 
Outer Surface. 



of the face, the superior maxillary, lachrymal and palate 
No muscles are attached to this bone. 


Tub Vomer. 

The Vomer is a single bone, situated vertically at the lack part of the nasal 
fossa), forming part o£ the septum of the nose. It is thin, somewhat like a 
ploughsliaro in form ; hgt it varies in different individuals, being frequently bent 
to one or the other sidfc ; it 

presents for examination two 55* — -Vomer, 

surfaces and four borders. 

Tho lateral surfaces are 
smooth, marked by small 
.furrows for the lodgment of 
blood-vessels, and by a groove 
on each side, sometimes a 
canal, the naso-palatino, which 
runs obliquely downwards and 
forwards to the intermaxillary 
suture between the two ante- 
rior palatine canals ; it trans- 
mits the naso- palatine nervo. 

The superior bbrder, the 
thickest, presents a deep groove, W>unded on each side by % horizontal projecting 
ala of bone : the groove receives the rostrum of tho sphenoid, whilst tho aim are 
overlapped and retained by lamina) (the vaginal porcossos) which project from tho 
hnder surface of the body of the sphenoid at tho base of the ptetygoid processes. 
At the front of the groove h fissure is loft for the transmission of blood-vessels to 
‘the substance of tbe bone. Tho inferior border, the longest, is broad and uneven 
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in front, where it articulatoa with tho two superior maxillary bones; thin and 
sharp behind, where it joins with the palate bones. Tho upper half of the anterior 
border usually consists of two laminae of bone, between which is received the 
perpendicular plato of the ethmoid, the lower half consisting of a single rough 
edge, also occasionally channelled, which is united to tho triangular cartilage of 
the nose. The posterior border is free, <*>ncave, and separates tho nasal fossa) 
behind. It is thick and bifid above, thin below. 

Development. Tho vomer at an early period consists of two lamina) separated 
by a very considerable interval, and enclosing between them a plato of cartilage 
which is prolonged forwards to form the remainder of the septum. Ossification 
commences in it at about the same period. as in the vertebrae (the coalescence of 
the lamina* taking place from behind forwards), but is not complete until after 
puberty. 

• 'Articulations. With six bones : two of the cranium, the sphenoid and ethmoid ; 
and four of the face, the two superior maxillary and tho two palate bones, and with 
tho cartilage of the septum. 

The vomer has no muscles attached to it. 


Tub Inferior Maxillary Bonk. 

The hffrrinr Maxillary Bone, the largest and strongest bone of the face, serves 
for the reception of the lower teeth. It consists of a eurvod horizontal portion, 
the body, and two perpendicular portions, tho rami, which join the back part of 
the body nearly at right angles. 

The Horizontal portion, or body (fig. 56), is convex in its general outline, and 
curved somewhat like a horse-shoe. It presents for examination two surfaces 


56. — Inferior Maxillary Bone. Outer Surface. Side View. 



and two borders. -The eaicrnal surface is convex from sido to sido, concave from 
above downwards. In the median line is a vertical ridge, the symphysis, which 
extends from the upper to tho lower border of tho bono,'and indicates the point 
of junction of tho two pieces of which the bone # is composed al an early period of 
life. The lower partfirf tho ridge terminates in a prominent triangular eminence, 
tho mental ju^cess. On either sido of the symphysis, just below the roots of tho 
incisor teeth, is a depression, the inciswojfpgsa, for the attachment of the Eoyator 
mgnti ; and still more externally, a foramen, the mental foramen, for the passage 
of the mental norvo and artery. This foramen is placed just below the root of 
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the second bicuspid tooth. Running outwards from the base of tho mental process 
on each side, is a well-marked ridge, the external oblique lino. This ridge is at 
first nearly horizontal, but afterwards inclines upwards and backwards, and is 
continuous with the anterior border of the ramus ; it affords attachment to the 
Depressor labii inferiors and Depressor anguli oris, below which the Platysma 
myoidcs is inserted. The external oblique line and the internal or mylo-hyoidoan 
line (to be afterwards described), divide the body of the bono into a superior or 
alveolar, and an inferior or basilar portion. 

The internal surface (lig. 57) is concave from side to side, convex from above 
downwards. I11 the middle line is an indistinct linear depression, corresponding to 
the symphysis externally; on either side of this depression, just below its centre, 
are four prominent tubercles, placed in pairs, two above and two below ; they are 
called tho genial tubercles', and afford attachment, the upper pair to the Genio-hyo- 
glossi muscles, the lower pair to the Genio-hyoidoi muscles. Sometimes lift) 
tubercles on each side are blended into one, or they all unite into an irregular 
eminence of hone, or nothing but an irregularity may bo seen on the surface of 
the bone at this part. O11 either side of tho genial tubercles is an oval depression, 
the sublingual fossa, for lodging the sublingual gland ; and beneath the fossa, a 


57. — Inferior Maxillary llone. Inner Surface. Side View. 



CCNtOHYO-GLOSSU: 

CENIO-HYOIDCUS 


Mijlo ’Kyotd Ririif* 


Body 


•rough depression on each side, which gives attachment to the anterior belly of tho 
Digastric muscle. At the back part of the sublingual fossa, tho internal .oblique 
line (mylo-hyoidean) commences ; it is at first faintly marked, but becomes more 
distinct as it passes upwards and outwards, and is especially prominent opposite 
the last two molar teeth ; it divides the lateral surface of the bone into two por- 
tions, and affords attachment throughout ats whole extent tcJ the Mylo -h yoid 
muscle, the Supeiioouj^^strictpjr being attached above its posterior extremity, 
nearer the alveolar margin. Tho portion of bone above this ridge is Smooth, and 
covered by the mucous membrane of the mouth ; whilst that below it presents an 
oblong depression, tlio sub in axil [ary fossa, wider behind than in front, For the 
lodgment of the submaxillary gland. * 

The superior or tUvenlar border is wider, and its margins thicker behind than in 
front. It is hollow* *d into numerous cavities, for the reception of the teeth ; these 
cavities are sixteen in nunjber, and vary in depth and size according to the teeth 
which they contain. To its outer side, the Bucoinat pr muscle is attached as far 
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forward as the first molar tooth. The inferior border is rounded, longer than the 
superior, and thicker in front than behind ; it presents a shallow groove, just 
where the body joins the ramus, over which the facial artery turns. 

The Perpendicular Portions, or Rami, are of a quadrilateral form. Each 
presents for examination two surfaces, four borders, and two processes. The 
external surface is flat, marked with ridges, and gives attachment throughout 
nearly the whole of its extent to the Masseter muscle. The internal surface 
presents about its eentro the oblique aperture of the inferior dental canal, lor tho 
passage of the inferior dental vessels and nerve. The margin of this opening 
is irregular ; it presents in front a prominent ridge, surmounted by a sharp spine, 
which gives attachment to the internal lateral ligament of tho lower jaw ; and at 
its lower and back part a notch loading to a groove, the mylo-hyoidean, which 
runs obliquely downwards to the back part of the submaxillary fossa; and lodges 
tHo mylo-hyoid vessels and nerve : behind the groove is a rough surface, for the 
insertion of the Internals pte rygoi d muscle. The inferior dental canal runs 
obliquely downwards and forwards in tho substance of the ramus, and then hori- 
zontally forwards in the body ; it is here placed under the alveoli, with which it 
communicates by small openings. On arriving at tho incisor teeth, it turns back 
to communicate with the mental foramen, giving off two small f canals, which run 
forward, to be lost in tho cancellous tissue of the hone beneath tho incisor teeth. 
This canal, in tho posterior two-thirds of the bone, is situated nearer tho internal 
surface of the jaw ; and iu the anterior third, nearer its external surface. Its walls 
are composed of compact tissue at either extremity, and of cancellous in the centre. 
It contains the inferior dental vessels and nerve, from which branches are dis- 
tributed to the teeth through small apertures at the bases of the alveoli. The upper 
border of the ramus is thin, and presents two processes, separated by a deep 
concavity, the sigmoid notch. Of these processes, the anterior is the coronoid, 
the posterior the condyloid. 

The Coronoid Process is a thin, flattened, triangular eminence of bone, which 
varies in shape and size in different subjects, and serves chiefly for the attach- 
ment of the Temporal muscle. Its external surface is smooth, and affords 
attachment to the Masseter and Temporal muscles. Its internal surface gives 
attachment to the Temporal muscle, and presents the commencement of a longitu- 
dinal ridge, which is continued to the posterior part of the alveolar process. On 
the outer side of this ridge is a deep groove, continued below on the outer sido of 
the alveolar process ; this ridge and part of the groove «afford attachment, above, 
to tho Temporal; below, to the Buccinator muscle. • 

The Condyloid Process, shprter but thicker than the coronoid, consists of two 
portions : the condyle, and the constricted portion which supports the condyle, the 
neck. The condyle is of an oblong form, its long axis being transverse, and sot 
obliquely on the neck in such a manner that its outer end is a little more forward 
and a little higher than its inner. It is convex from before backwards, and from 
side to side, the articular surface extending further on the posterior than on t.lw 
anterior surface. Tho neck of the condylo is flattened from belbro backwards, 
and strengthened by ridges which descend from the fore part and sides of tho 
condyJo. Its lateral margins are narrow, and present externally a tubercle for 
tho external lateral ligament. Its posterior surface is convex; its anterior is 
hollowed out on its inner side by a depression (the pterygoid fossa) for the attach- 
ment of the Exter nal ptgrygoid. 

The lower border of the ramus is thick, straight, and continuous with the body 
of the bone. At its junction with the posterior border is the angle of the jaw, 
which is either inverted or everted, and marked by rough oblique ridges on each 
side for the attachment of the Masseter externally, ami the Internal pterygoid 
internally; the stylo-maxillary* ligament is attached to the hone between these 
muscles. The anterior border is thin above, thicker below, and continuous with the 
external oblique line. The posterior border is thick, smooth, rounded, and covered 
by the paro tid gl and. 
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Side-view of the Lower Jaw at different Periods of Life. 


58. — At XUrth. 



59. — At Puberty. 



60. — In tin; Adult. 



61. In Old A pc. 
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The Sigmoid Notch , separating the two processes, is a deep semilunar depression 
crossed by the masseteric artery and nerve. ’ 

Development. This bone is formed at such an early period of life, before, indeed 
any other bone except the clavicle, that it has been tound impossible at present to 
determine its earliest condition. It appears probable, however, that it is developed 
by two centres, one for each lateral half, the two segmonts meeting at the symphy- 
sis, where they become united. Additional centres have also been described for the 
coronoid process, the condyle, the angle, and the thin plate of bone which forms 
the inner side of the alveolus. 


ClIANOJiS PRODUCED INF THE LOWER JAW BV AcJE. 

The changes which the Lower Jaw undergoes after birth, relate — i. To the alterations 
vHiuctcd in the body of +ho bone by the first and second dentitions, the loss of the teeth in 
the aged, and the subsequent absorption of the alveoli. 2. To the size and situation of the 
dental canal ; and, 3. To the anglo at which the ramus joins with the body. 
t A/ birth (fig. 5 8j, the bone consists of two lateral halves, united by fibro-cartilaginous 
tissue, in which one or two osseous nuclei are generally found. The body is a mere shell of 
hone, containing the sockets ot the two incisor, the canine, and the two temporary molar 
teeth, imperfectly partitioned from one another. The dental canal io» of large size, and 
runs near tin*, lower border of the bone, the mental foramen opening beneath the socket of 
the first molar. The angle is obtuse, from the jaws not being as yet separated by the 
eruption of the teeth. 

After birth (fig. 59), the two segments of the bone become joined at the symphysis, from 
below upwards, in the first year ; but a trace of separation may bo visible in the beginning 
of the second year, near the alveolar margin. The tfcdy becomes elongated in its whole 
length, but more especially behind the mental foramen, to provide space for the three 
additional teeth developed in this* part. The depth of tho body becomes greater, owing to 
increased growth of the alveolar part, to afford room for the fangs of tho teeth, and by 
thickening of the subdental portion which enables the jaw to withstand the powerful action 
of the masticatory muscles ; but the alveolar portion is the deeper of tho two, and, conse- 
quently, tho chief part of the body lies above the oblique line. The dental canal, after the 
second dentition, is situated just above the level of the mylo-hyoid ridge; and the mental 
foramen occupies the position usual to it in the adult. The angle becomes less obtuse, 
owing to tho separation of the jaws by the teeth. 

In the adult (fig. 60), the alveolar and basilar portions of the body aro usually of equal 
depth. The mental foramen opens midway between the tipper and lower bolder of the 
bone, and tho dental canal runs nearly parallel with the myio-liyoid line. The ramus is 
almost vertical in direction, and joins the body nearly at right angles. 

hi old age (fig. 61), the bone becomes greatly reduced in size ; for, with the loss of the 
teeth, the alveolar prucess is absorbed, and the basilar part of the bone alone remains; 
consequently, tho chief part of the bone is below the oblique Hue. The dental canal, with 
the mental foramen opening from it, is close to the alveolar bifrder. The rami are oblique 
in direction, and tho uugle obtuse. 

Articulations. With tho glenoid fossm of tho two temporal bones. 

Attachment of Muscles. To its external surface, commencing at the symphysis, 
and proceeding backwards : Levator menti, Depressor labii iuferioris, Depressor 
auguli oris, Platysma myoides, Buccinator, Masse ter. To its internal surface, 
commencing at the same point : Genio-byo-glossus, Genio-byoidous, Mylo-liyoideus* 
Digastric, Superior constrictor, Temporal, Internal pterygoid, External pterygoid. 


’ THE SUTURES. 

The bones of the cranium and ‘face arc connected to each other by means of 
Sutures. Tho sutures are rows of deniatod processes of bone, projecting from tho 
edge of cither bone, and locking into each other : tho dentations, however, aro 
confinod to the external table, the edges of tho internal tabic lying merely in ap- 
position. The Cranial Sutures may be divided into three sets: 1. Those at the 
vertex of tho skull. 2. Thoso at the side of the skull. 3* Those at the base. 

The sutures at tho vertex of the skull are three : tho sagittal, coronal, and larnb- 

doid. . 

Tho Sagittal Sntnrc ( interparietal ) is formed by tho junction of tho two parietal 
bones, and extends from the middle of the frontal bone, backwards to the superior 
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angle of tho occipital. In childhood and occasionally in the adult, when tho two 
halves of tho frontal bone are not united, it is continued forwards to tho root of the 
nose. This suture sometimes presents, near its posterior extremity, tho parietal 
foramen on each sido; and in front, where it joins tho coronal snture, a space is 
occasionally left, which encloses a large Wormian hone. 

Tho Coronal Suture (fronto-parietal) extends transversely across the vertex of 
the skull, and connects the frontal with the parietal bones. It commences at tho 
extremity of the great wing of the sphenoid on one sido, and terminates at tho 
same point on tho opposite side. The dentations of this suture are more marked at 
the sides than at the summit, and are so constructed that the frontal rests on tho 
parietal above, whilst laterally the frontal supports the parietal. 

The Lambdoid Suture ( occipito-parielal ), so called from its resemblance to the 
Greek letter A, connects the occipital with the parietal bones. It commences on 
each side at tho mastoid portion of the temporal bone, and inclines upwards to too 
end of tho saggital suture. The dentations of this suture are very deep and dis- 
tinct, and* are often interrupted by several small Wormian bones. 

Tho sutures at the sfdc of the skull are also three in number: the spheno-parietal, 
squaino-parielal, and masto- parietal. They are subdivisions of a single suture, 
formed between the lower border of tho parietal, and the temporal and sphenoid 
bones, and which extends from the lower end of the lambdoid suture behind, to the 
lower end of the coronal suture in front. 

The Spheno-parietal is very short ; it is formed by the tip of tho great wing of 
the sphenoid, which overlays thejnterior inferior angle of the parietal bone. 

The Squarno-parietal , or squamous suture, is arched. It is formed by the 
squamous portion of the temporal bone overlapping the middle division of the lower 
border of the parietal. 

The Maslo-parietal is a short suture, deeply dentated, formed by tlie posterior 
inferior angle of tho parietal, and the superior border of the mastoid portion of the 
temporal. 

The sutures at tho base of the skull are, the basilar in the centre, and on each 
side, the petro-occipital, the masto-occipital, the pclro-sphenoidal, and the squamo- 
sphenoidal. 

The Basilar Suture is formed by the junction of the basilar surface of the occipital 
bone with the posterior surface of the body of the sphenoid. At an early period of 
life, a thin plate of cartilage exists between these bones ; but in the adult they be- 
come fused into one. Between the outer extremity of the basilar suture, and the 
termination of the lambdoid, an irregular suture exists, which is subdivided into 
two portions. The inner portion, formed by the union of tho petrous part of tho 
temporal with tho occipital bone, is termed the petro-occipital . The outer portion, 
formed^by the junction of tho mastoid part of tho temporal with the occipital, is 
called tho mas to-ocei pilot. Between tho bones forming the petro-occipital suture, 
a thin plate of cartilage exists; in the masto- occipital is occasionally found tho 
•opening of the mastoid foramen. Between tho outer extremity of tho basilar 
suture and the spheno-parietal, an irregular suture may be seen, formed by tho 
union of the sphenoid with the temporal bone. The inner and smaller portion of 
this suture is termed the petro-sphanoi'dal ; it is formed between the petrous portion 
of the temporal and the great wing of tho sphenoid ; the outor portion, of greater 
length, and arched, is formed between the sqtqunous portion of tko temporal and 
tho great wing of tho sphenoid : it is called the squama-sphenoidal. 

The cranial bones are connected with thoso of the face, and the facial bones with 
each other, by numerous sutures, which, though distinctly marked, have received 
no special names. The only remaining suture deserving especial consideration, is 
tho transverse. This extends across the upper part of tho ftce, and is formed by 
the junction of the frontal with the facial bones : it extends from the external 
angular process of one side, to the same point on the opposite side, and connects 
the frontal with the malar, £hc sphenoid, the ethmoid, the lachrymal, the suporior 
maxillary, and tho nasal nones on each side. 
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Tho sutures remain separate for a considerable period after the complete forma- 
tion of the skull. It is probable that they serve the purpose of permitting the 
'growth of tho bones at their margins ; while their peculiar formation, togethor with 
tho interposition of the sutural ligament between the bones forming them, prevents 
the dispersion of blows or jars received upon the skull. Dr. Humphry remarks 
4 that, as a general rule, the sutures aro first obliterated at tho parts in which the 
ossification of the skull was last completed, viz. in the neighbourhood of the 
fontanelles ; and the cranial bones seem in this respect to observe a, similar law to 
that which regulates the union of the epiphyses to the shafts of the long bonus.' 


THE SKULL. 

\l ho Skull, formed by the union of the several cranial and facial bones already 
described, when considered as a whole, is divisible into five regions : a superior 
region or vertex, an inferior •region or base, two lateral regions, and an anterior 
region, the face. 

Vertex of tub Skull. 

The Superior Region , or Vertex , presents two surfaces, an external and an 
internal. 

The External Surface is bounded, in front, by the nasal eminences and super- 
ciliary ridges ; behind, by the occipital protuberance and superior curved lines of 
the occipital bone ; laterally, by an imaginary line extending from the outer end of 
tho superior curved line, along the temporal ridge, to tho external angular process 
of the frontal. This surface includes tho vertical portion of tho frontal, tho greater 
part of the parietal, and the superior third of tho occipital bone ; it is smooth, 
convex, of an elongated oval form, crossed transversely by the coronal suturo, and 
from before backwards by the sagittal, which terminates behind in the larabdoid. 
From before backwards may be seen the frontal eminences and remains of the suture 
connecting the two lateral halves of the frontal bone ; on each side of tho sagittal 
suture is tin? parietal foramen and parietal eminence, and still more posteriorly the 
smooth convex surface of the occipital bone. 

The Internal Surface is concave, presents eminences and depressions for the 
convolutions of tho cerebrum, and numerous furrows for the lodgment of branches 
of the meningeal arteries. Along the middle line of this ■Surface is a longitudinal 
groove, narrow in front, where it terminates in tho frontal'crest ; broader bohind ; 
it lodges the superior longitudinal sinus, and its margins afford attachment to the 
falx cerebri. On either side of it are several depressions for the Pacchionian 
bodies, and at its back part, tho internal openings of tho parietal foramina. This 
surface is crossed, in front, by tho coronal suturo ; from before backwards, by the 
sagittal ; behind, by the lambdoid. 

Base of the Skull. 

The Inferior Region, or Rase of tho Skull, presents two surfacos, an internal or 
cerebral, and an external or basilar. 

The Internal or Cerebral Surface (fig. 62), presents three fossa), on each side, 
called the anterior , middle , and posterior fossae of the cranium. 

The Anterior Fossa is formed by the orbital plate of the frontal, the cribriform 
plate of the ethmoid, the ethmoidal process and lesser wing of tho sphenoid. It is 
the most elevated of the three fossae, convex externally where it corrospends to. 
the roof of the orbit, Concave in the median line in the situation of the cribriforrp 
plato of the ethmoid. It is traversed by three sutures, the cthmoido-frontal, ethino- 
sphenoidal, and fronto-sphcnoidal ; and lodges the anterior lobe of the cerebrum. 
It presents, in the median fine, from before backwards,, the commencement of the 
groove for tho superior longitudinal sinus, and the crest for the attachment of the falx 



62 


THE SKELETON. 


cerebri ; the foramen ccecum, an aperture formed by tho frontal bone and the crista 
galli of the ethmoid, which, if pervious, transmits a small vein from the nose to the 
superior longitudinal sinus ; behind tho foramen ccecum, the crista galli, the posterior 
margin of which affords attachment to the falx cerebri ; on either side of the crista 
galli, the olfactory groove, which supports the bulb of the olfactory nerve, and is 
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perforated by tbreo r6ws of orifices for its filaments, and in front by a slit-like 
opening, for the nasal branch of the ophthalmic nerve. On the outer side of each 
olfactory groove are the internal openings of the anterior and posterior ethmoidal 
foramina the former, situated about the middle of the outer margin of the olfac- 
tory groovo, transmits the anterior ethmoidal artery and the nasal nerve, which 
runs in a depression along the surface of the ethmoid, to tho slit-like opening above 
mentioned ; whilst the posterior ethmoidal foramen opens at the back part of this 
margin under cover of the projecting lamina of the sphenoid, and transmits the 
posterior ethmoidal artery and vein to tho posterior ethmoidal cells. Further back 
in the middle line is the ethmoidal spine, bounded behind by an elevated ridge, 
separating a longitudinal groovo on each side which supports the olfactory nerve. 
The anterior fossa presents laterally eminences and depressions for tho convo- 
lutions of the brain, and grooves for the lodgment of ^ic anterior meningeal .arteries. 

• Tho Middle Fossa, somewhat deeper than the preceding, is narrow in the middle, 
and becomes wider as it expands laterally. It is bounded in front by the posterior 
margin of the lesser wing of the sphenoid, tho anterior clinoid process, and the 
anterior margin of the optic groove ; behind, by the petrous portion of the temporal, 
and basilar suture ; externally, by tho squamous portion of tljo temporal, and 
anterior inferior angle of tho parietal bone, and is separated from its fellow by the 
sella Turcica. It is traversed by four sutures, the squamous, spheno-parietal, 
spheno-temporal, and petro-sphenoidal. 

In the middle line, from before backwards, is the optic groove, which supports 
the optic commissure, and terminates on each side in the optic foramen, for tho 
passage of the optic nerve and ophthalmic artery ; behind the optic groove is tho 
olivary process, and laterally tho anterior clinoid processes, to which are attached 
the folds of the dura mater, which form the cavernous sinuses. Separating tho 
middle fossa; is the sella Turcica, a deep depression, which lodges the pituitary 
gland, bounded in front by a small eminence on either side, the middle clinoid 
process, and behind by a broad square plate of bone, -surmounted at each superior 
angle by a tubercle, the posterior clinoid process ; beneath the latter process is a 
groove, for the sixth nerve. On each sido of the sella Turcica is the cavernous 
groove; it is broad, shallow, and curved somewhat like the italic letter/: it 
commences behind at the foramen lacerum medium, and terminates on the inner 
side of the anterior clinoid process. . This groove lodges the cavernous sinus, the 
internal carotid artery, and the nerves of the orbit. The sides of the middlo 
fossa are of considerable depth ; they present eminences -and depressions for tho 
middlo lobes of the brain, and groovos for tho branches c/f tho middle meningeal 
artery; the latter commence on the outer side of the foramen spinosum, and 
consist of two large branches, an anterior and a posterior ; tho former passing 
upwards and forwards to the anterior inferior angle of the parietal bone, the 
latter passing upwards and backwards. The following foramina may also bo seen 
from before backwards. Most anteriorly is tho foramen lacerum anterius, or 
sphenoidal fissure, formed above by the lessor wing of the sphenoid : below, by * 
the greater wing ; internally, by the body of the sphenoid ; and completed exter- 
nally by the orbital plate of the frontal bone. It transmits the third, fourth, the 
three branches of the ophthalmic division of the fifth, the sixth nerve, and the 
ophthalmic vein. Behind the inner extremity of the sphenoidal fissure is tho 
foramen rotundutti, for the passage gf the second division of the fifth or superior 
maxillary nervo ; still more posteriorly is seen a small orifice, tho foramen 
Vesalii, an opening, situated between the foramen rotundum aud ovale, a little 
internal to both ; it varies in size in different individuals, and is often absent ; 
when present, it transmits a small vein. It opens below in the pterygoid fossa, 
just at tho outer sidd* of the scaphoid depression. Behind and external to the 
latter opening is the foramen ovale, which transmits the third division of the fifth 
or inferior maxillary nerve, tho small meningeal artery, and the small petrosal 
nerve. On the outer side of the foramen ovale is the, foramen spinosum, 
passage of the middle meningeal artery; and on the inner side of the foranien 
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ovale, the foramen lacerum medium. The lower part of this aperture is filled up 
with cartilage in the recent state. On tho anterior surface of the petrous portion 
of the temporal hone is seen, from without inwards, the eminence caused by tho 
projection of the superior semicircular canal, tho groove leading to the hiatus 
Fallopii, for the transmission of the petrosal branch of tho Vidian nerve ; beneath 
it, the smaller groove, for tho passago of tho smaller petrosal nerve ; and, near 
the apex of tho bone, tho depression for the Casserian ganglion, and the orifice 
of tho carotid canal, for tho passage of the internal carotid artery and carotid 
plexus of nerves. 

The VoAieriur Fossa, deeply concave, is the largest of the three, and situated 
on a lower level than either of the preceding. It is formed by the occipital, the 
petrous and mastoid portions of tho temporal, and the posterior inferior angle of 
the parietal bone; is crossedgby three sutures, tho petro- occipital, masto-occipital. 
and mas to- parietal ; and lodges the cerebellum, pons Varolii, and medulla obloh- 
gata. It is separated from the middle fossa in the median line by the basilar 
suturo, and on each side by tho snperior border of the petrous portion of the 
temporal bone. This serves for the attachment of the tentorium cerebolli, is 
grooved externally for the superior petrosal sinus, and at its inner extremity pre- 
sents a notch, upon which rests the fifth norve. Its circumference is bounded 
posteriorly by the grooves for the lateral sinuses. In the centro of this fossa is 
the foramen magnum, bounded on either side by a rough tubercle, which gives 
attachment to the odontoid ligaments ; and a little above these are seen the 
internal openings of the anterior condyloid foramina. In front of the foramen 
magnum is the basilar process, grooved for tho support of tho medulla oblongata 
and pons Varolii, and articulating on each side with tho petrous portion of tho 
temporal bone, forming the petro- occipital suture, the anterior half of which is 
grooved for the inferior petrosal sinus, tho posterior half being encroached upon by 
the foramen lacerum postcrius, or jugular foramen. This foramen is partially sub- 
divided into two parts ; the posterior and larger division transmitting the internal 
jugular vein, the anterior the eighth pair of nerves. Above the jugular foramen is 
the internal auditory foramen, for the auditory and facial nerves and auditory 
artery ; behind and oxternal to this is the slit-like opening leading into the aquee- 
ductus vestibuli ; whilst between the two latter, and near the superior border of 
the petrous portion, is a small triangular depression which lodges a process of 
tho dura mater, and occasionally transmits a small vein into the substance of the 
bone. Behind the foramen magnum are the inferior occipital fossuo, which lodgo 
the lateral lobes of tlffc cerebellum, separated from one another by the internal 
occipital crest, which serves for the attachment of the falx ccrebelli, and lodges 
tho occipital sinuses. The posterior fossae aro surmounted, above, by the deep 
transverse grooves for the lodgment of the lateral sinuses. -These channels, in their 
passago outwards, groove the occipital bone, the posterior inforior angle of tho 
parietal, the mastoid portion of the temporal, and the occipital just behind tho 
* jugular foramen, at the back part of which they terminate. Where this sinus 
grooves the mastoid part of the temporal bone, tho orifice of the mastoid foramen 
may bo seen ; and, just previous to its termination, it has opening into it the pos- 
terior condyloid foramen. 

The External Surface of tho Base of the Skull (fig. 63) is extremely irregular. 
It is bounded in front by the incisor teeth in the upper jaw* ; behind, by the 
superior curved lines of the occipital bone ; and laterally by tho alveolar arch, the 
lower border of the malar bone, tho zygoma, and an imaginary line, extending 
from tho zygoma to the mastoid process and extremity of the superior curved line 
of the occiput. It is formed by the palate processes of the superior maxillary 
anA palate bones, the vomer, the pterygoid, under surfafie of tho great wing, 
spinous process and part of the body of the sphenoid, tho under surface of tho 
squamous, mastoid, and petrous portions of tho temporal, and tho under surface of 
the occipitalSbone. The anterior part of the base of the skull is raised above tlic 
level of the r#t of this surface (when the skull is turned over for the purpose of 
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examination), surrounded by the alveolar process, which is thicker behind than in 
front, and excavated by sixteen depressions for lodging the teeth of the upper 

63. — Base of the Skull. External Surface. 
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jaw; the cavities varying in depth arid sizo according to the* teeth they contain. 
Immediately behind the incisor teeth is the anterior palatine fossa. At the bottom 
of this fossa may usually be seen four apertures, two placed laterally, which open 
above, one in the floor of each nostril, and transmit the anterior palatine vessels, 
and two in the median line of the intermaxillary suture, one in front of the other, 
tho anterior transmitting the left, aud the posterior (the larger) the right naso- 
palatine nerve. These two latter canals are sometimes wanting, or they may 
•join to form a single one, or one of them may open into ouo of the^ lateral canals 
above referred to. Tlio palatine vault is concave, uneven, perforated by numerous 
foramina, marked by depressions for the palatal glands, and crossed by a crucial 
suture, formed by the junction of the four bones of which it is composed. One or 
two small foramina, in the alveolar margin behind the incisor teeth, occasionally 
seen in the adult, almost constant in young subjects, are called the incisive 
foramina ; they transmit nerves and vessels to the incisor teeth. At each pos- 
terior angle of the hard palate is the posterior palaliuo foramen, for the transmission 
of the posterior palatine vessels and descending palatine nerve, and r.unning 
forwards and inwards from it a groove, which lodges the same vessels and nerve. 
Behind the posterior palatine foramen is the tuberosity of the palate bone, perforated 
by one or more accessory posterior palatine canals, and marked by the commence- 
ment of a ridge, which runs transversely inwards, and serves for the attachment of 
the tendinous expansion of the Tensor pa’ati muscle. Projecting backwards from 
the centre of the posterior border of the hard palate is the posterior nasal spine, 
for the attachment of the Azygos uvulae. Behind and above tho hard palate is the 
posterior aperture of the nares, divided inio two parts by the vomer, founded 
above by the body of tho sphenoid, below by the horizontal plate of tho palate 
bone, and laterally by the pterygoid processes of the sphenoid. Each aperture 
measures about an inch in the vertical, and half an inch in the transverse direc- 
tion. At tho base of tho vomer may he seen the expanded ahe of this bone, 
receiving between them the rostrum of the sphenoid. Near the lateral margins 
of the vomer, at the root of the pterygoid processes, are the ptery go-palatine 
canals. Tho pterygoid process, which bounds the posterior nares on each side, 
presents* near its base the pterygoid or Vidian canal, for the Vidian nerve and 
artery. Each procoss consists of two plates, which bifurcate at the extremity to 
receive the tuberosity of the palate bone, and are separated behind by the pterygoid 
fossa, which lodges the Internal pterygoid muscle. The Internal plate is long and 
narrow, presenting on tdie outer side of its base tho scaphoid fossa, for the origin 
of the Tensor palati itftiscle, and at its extremity the hamular process, around 
which the tendon of this muscle turns. The external pterygoid plate is broad, 
forms tho inner boundary of the zygomatic fossa, and affords attachment, by its 
outer surface, to the External pterygoid muscle. 

Behind the nasal fossa) in tho middle line is the basilar surface of the occipital 
bone, presenting in its centre the pharyngeal spine for the attachment of the 
% Superior constrictor muscle of the pharynx, with depressions on each side for the 
insertion of the Rectus capitis an ticus major and minor. At the base of the external 
pterygoid plate is the foramen ovale ; behind this, the foramen spinosum, and the 
prominent spinous process of the sphenoid, which gives attachment to the.internal 
lateral ligament of the lower jaw and the Laxator tympani muscle. External to 
the spinous process is the glenoid fossa, divided into two parts* by the Glaserian 
fissure (p. 30), the anterior portion concave, smooth, bounded in front by the 
eminentia articularis, and serving for the articulation of the condyle of tho lower 
jaw; the posterior portion rough, bounded behind by the vaginal process, and serving 
for the reception of part of the parotid gland. Emerging from between the laminae 
of the vaginal process is i he styloid process ; and at the baSe of this process is tho 
stylo-mastoid foramen, for the exit of the facial nerve, and entrance of the stylo- 
mastoid artery. External to tiLe stylo-mastoid foramen is tho auricular fissure for 
the auricular branch of % pncumogastric, bounded behind by the mastoid process. 
• Upon the inner side of the mastoid process is a deep groove, the digastric fossa; 
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and a little more internally, the occipital groove, for the occipital artery. At the 
base of tho internal pterygoid plate is a large and somewhat triangular aperture, 
the foramen lacemm medium, bounded in front by the great wing of the sphenoid* 
behind by the apex of tho petrous portion of the temporal bone, and internally by 
the body of the sphenoid and basilar process of the occipital bone; it presents iu 
front the posterior orifice of the Vidian canal, behind the aperture of the carotid 
canal. The basilar surface of this opening is tilled up in tho recent state by 
a fib ro-cartila^i nous substance; across its upper or cerebral aspect passe* the 
internal carotid artery and Vidian nerve. External to this aperture, the petro- 
sphenoidal suture is observed, at the outer termination of which is seen the orifice 
of the canal for the Mnstachiau tube, and that for the Tensor tympaui muscle. 

I lehiml this suture is seen the under surface of the petrous portion -of the tem- 
poral bone, presenting, from within outwards, the quadrilateral rough surface, 
jftiH of which affords attachment to the Levator palati and Tensor tympaui 
muscles; external to this surface the orifices of the carotid canal and tho 
acpia'dyctus coclilctn, the former transmitting the internal carotid artery and the 
ascending branches of the superior cervical ganglion of the sympathetic, the latter 
serving for the passage of a small artery and vein to the cochjea. Lehind tho 
carotid canal is a large aperture, the jugular fossa, formed in front by the petrous 
portion of tho temporal, and behind by the occipital ; it is generally larger on the 
right than on the left side ; and towards its cerebral aspect is divided into two 
parts by a ridge of bouo, which projects usually from the temporal, the anterior, or 
smaller portion, transmitting the three divisions of the eighth pair of nerves ; the 
posterior, transmitting the internal jugular vein aud the ascending meningeal 
vessels, from the occipital and ascending pharyngeal arteries. On the ridge of 
bone dividing the carotid canal from the jugular fossa, is the small foramen for the 
transmission of the tympanic nerve ; and on the outer wall of the jugular foramen, 
near the root of the styloid process, is the small aperture for the transmission of 
Arnold’s nerve. Behind the basilar surface of the occipital bone is the foramen 
magnum, bounded on each side by the condyles, rough intornally for the attach- 
ment of the alar ligaments, and presenting externally a rough surface, the jugular 
process, which serves for the attachment of the Rectus lateralis. On either side of 
each condyle anteriorly is the anterior condyloid fossa, perforated by the anterior 
condyloid foramen, for the passage of tho hypoglossal norve. Bohind each condyle 
are the posterior condyloid fossie, perforated on one or both sides by the posterior 
condyloid foramina, for the transmission of a vein to tha lateral sinus. Behind 
the foramen magnum is the external occipital crest, teftninating above at the 
external occipital protuberance, whilst on each side are seen the superior and 
inferior curved lines ; those, as well as the surfaces of the bone between them, 
being rough for the attachment of the muscles, which are enumerated on page 20. 

Lateral Region of the Skull. 

The Lateral Region of tho Skull is of a somewhat triangular form, the base of 
tho triangle being formed by a line extending from the external angular process 
of the frontal bone along the temporal ridge backwards to the outer extremity of 
the superior curved line of the occiput : and the sides by two lines, the one drawn 
downwards and backwards from tho external angular process of the frontal bone 
to the angle of the lower jaw, the other from the angle of the jaw upwards and 
backwards to the extremity of the superior curved line. This region is divisible 
into three portions, temporal, mastoid, and zygomatic. ( 

J The Temporal Fossa. 

The Temporal fossa is bounded above and bohind by the temporal ridge, which 
extends from tlie external angular process of tho frontal upwards and backwards 
across the frontal and parietal hones, curving downwards behind to terminate at 
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the root of tlie zygomatic .process. Tn front, it is bounded by the frontal, malar, 
and great wing of tlie sphenoid : externally, by the zygomatic arch, formed 
conjointly by the malar and temporal bones ; below, it is separated from the 
zygomatic fossa by the pterygoid ridge, seen on the outer surface of the great 
wing of the sphenoid. This fossa is formed by five bones, part of the frontal 


64. — Side View of the Skull. 



great wing of tlie sphenoid, parietal, squamous portion of the temporal, and malar 
bones, and is traversed by five sutures, the transverse facial, coronal, spheno- 
parietal, squamo-purietal, and squamo-sphenoidal. It is deeply concave in front, 
convex behind, traversed by grooves which lodge branches of the deep temporal 
arteries, and filled by the Temporal muscle. 

The Mastoid Vortion of the side of the skull is bounded in front by the anterior 
root of tlie zygoma ; above, by a line which runs from the posterior root of the 
zygoma to the cud of the masto-parietal suture; behind and below, by the* masto- 
occipital suture. It is formed by the mastoid and part of tlie squamous portion of 
the temporal bone ; its surlac-e is convex and* rough for the attachment of muscles, 
and presents, from behind forwards, the mastoid foramen, the mastoid process, the 
external auditory meatus, surrounded by the auditoiy process, and, most anteriorly, 
tlie glenoid fossa, bounded in front by the cminentia articularis, behind by the 
vaginal process. " « 


The Zyuomatic Fossa. 

The Zygomatic fossa is an irregularly -shaped cavity, situated below, and on tlie 
inner side of the zygoma , bounded, in front, by the tuberosity of the superior 
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maxillary bone and the ridge which descends from its malar process ; behind by 
the posterior border of the pterygoid process ; above, by the pterygoid ridge’ on 
the outer surface of the great wing of tho sphenoid and squamous portion of the 
temporal ; below, by the alveolar border of the superior maxilla ; internally, by tho 
external pterygoid plate; and externally, by the zygomatic arch and ramus of the 
jaw. It contains the lower part of the Temporal, the External, and Internal 
pterygoid muscles, tho internal maxillary artery, the inferior maxillary nerve, and 
their branches. At its upper and inner part may be observed two fissures, the 
sphono-maxillary and ptery go- max illary. 

The fiplic'iw-'in axillary fissure* horizontal in direction, opens into the outer and 
hack part of the orbit. It is formed above by the lower border of the orbital 
surface of the great wing of the sphenoid; below, by the external border of the 
orbital surface of the superior maxilla and a small part of the palate bone; 
£x % fernally, by a small part of the malar bone ; internally, it joins at right* angles 
with the ptery go-maxillary fissure. This fissure opens a communication from 
the orbit into three fossa*, the temporal, zygomatic, and spheno- maxillary ; it 
transmit* the superior maxillary nerve, infraorbital artery, and ascending branches 
from Meckel’s ganglion. 

The I ’hr) i go-maxillary fissure is vertical, and descends at right angles from 
lie inner extremity of the preceding; it is an elongated interval, formed by the 
iivergence of the superior maxillary bone from, the pterygoid process of the 
sphenoid. It serves to connect the spheiio-niaAillary fossa vviih the zygomatic, and 
transmits branches of the internal maxillary artery. 

Thk Spii exo-MaxtiJjAhv Fossa. 

r fhe Sphe no-max illary fossa, is a small triangular space situated at the angle of 
junction of the Kpheno-maxillarj r and pterygo-niaxillary fissures, and placed beneath 
the apex of the orbit. It is formed above by the under surface of the body of 
flic sphenoid ; in front, by the superior maxillary bone ; behind, by the pterygoid 
process of the sphenoid; internally, by the vertical plate of the palate. This 
fossa has three fissures terminating in it, the sphenoidal, spheno-maxillary, and 
pterygo-niaxillary ; it communicates with three fossa?, the orbital, nasal, and zygo- 
matic, and with the cavity of the cranium, and has opening into it live foramina. 
Of these there are three on the posterior wall ; the foramen rotimdum above ; below, 
and internal to this, the Vidian, and still more inferior and internal, the pterygo- 
palatine. On the inner wall is t he spheno-pa latine foramen by which the spheno- 
maxillary communicates with the nasal fossa, and below is the superior orifice of 
the posterior palatine canal, besides occasionally the orifices of two or three acces- 
sory posterior palatine canals. 

Antuiuoii Riscuox ok tii t Ski;i/t,. 

The Anterior Region of the Skull, which forms the face, is of an oval form,* 
presents an irregular surface, and is excavated for the reception of tho two prin- 
cipal organs of sense, the eye and the nose. It is bounded above by the nasal 
eminences and margins of the orbit ; below, by the prominence of the chin ; on each 
side, by the malar bone, and anterior margin of the ramns of tho jaw. In the 
median line arc seen from above downwards, the nasal eminences, which indicate 
the situation of the frontal sinuses ; and diverging from which are the superciliary 
ridges which support tho eyebrows. Beneath the nasal eminences is the arch of 
the nose, formed by the nasal bones, and the nasal processes of tho superior 
maxillary. The nasal arch is convex from side to side, concave from above 
downwards, presenting in tho median line tho mtornasal suture, formed between 
the nasal bones, laterally the naso-inaxillury suture, formed between the nasal bone 
and the nasal process of the superior maxillary bone, both these sutures terminating 
above in that part of the transverse suture which connects tie nasal bones and 
nasal processes of the superior maxillary with the frontal. Below the nose is seen 
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the opening of the anterior uares, which is heart-shaped wilh the nnn™» i 
upwarda, and presents laterally the thin sharp marginsTerWnTfbr L atZL 611 ' 
of the lateral cartilages of the nose, and in the middlo Hno hlw a ^ en . 

eminence, and the incisive fossa of the lower jal. 7 * * h h “’ ^ mental 

terminating oJe.TSy Tn 'the ' eXrmd 'an ■' u llr p?^”’ " /'? 8npraorbital rid go> 

— * - - «... ts eras 


65.— Anterior Ifegion of the Skull. 
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ridgeis the opening of the orbit honndel" 0 Ttorieath the supraorhital 

malar bone; below; by the orbital Hd« f ” ?? *’ 7 b ' V ,,lp orbital ridge of the 
and lachrymal bones; inlerrnlly.bv f, f , d by tl10 I,,alar - superior maxillary, 
and the internal angular S J V™» <* superior maxillary, 

orbit, is the quadrilateral Interior surP Zll?f T' r. 0 " f} '° w ' de of tJl ° 
two small malar foinmina. Below tlm • f f ‘ ^ h 0 ™’ P< ' , ' f ’° rate(1 h 7 or 
orbital foramen, the ° ^ wb »’ “ *• 

oanme fossa, which gives attachment to the wifi 
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l)y the alveolar processes, containing the teeth of the upper ami lower jaw. Beueath 
the alvoolar arch of the lower jaw is the, mental foramen for the passage of the men- 
tal nervo and artery, the external oblique line, and at the lower border of the bone 
at tho point of junction of the body with the ramus, a shallow groove for the passage 
of the facial artery. b 

The Ormts. 

Tho Orbits (fig. 65 ) are two quadrilateral pyramidal cavities, situated at tho 
npper and anterior part of the face, their bases being directed forwards and Out- 
wards, and their apices backwards and inwards. Hack orbit is formed of mvon 
bones, tho frontal, sphenoid, ethmoid, superior maxillary, malar, lachrymal, and 
palato ; but threo of these, the frontal, ethmoid, and sphenoid, enter into tho for- 
mation of both orbits, so that the two cavities are formed of eleven bones only. Bach 
cavity presents for examination, a roof, a floor, an inner and an outer wall, four 
angles, a circumference or base, and an apex. The Hoof is concave, directed down- 
wards and forwards, and formed in front by the orbital plate of the frontal ; behind 
by the lesser wing of the sphenoid. This surface presents internally tho depression 
for the fibro-curtilagiuous pulley of tho Superior oblique muscle; externally, the 
depression for the lachrymal gland; and posteriorly, the sutuje connecting the 
frontal and lesser wing of the sphenoid. 

The Flour is nearly flat, and of less extent tliau the roof; it is formed chiefly by 
tho orbital process of the superior maxillary ; in front, to a small extent, by the 
orbital process of the malar, and behind, by the orbital surface of tho palate. This 
surface presents at its anterior and internal part, just external to the lachrymal 
canal, a depression for the attachment of tho Inferior oblique muscle ; externally, 
tho suture between the malar anil superior max illary bones ; near its middle, the 
infraorbital groove ; and posteriorly, the suture between the maxillary and palate 
bones. 

The Inner Wall is flattened, and formed from before backwards by the nasal pro- 
cess of the superior maxillary, the lachrymal, os planum of the ethmoid, and a small 
part of the body of the sphenoid. This surface presents the lachrymal groove, and 
crest of the lachrymal bone, and the sutures connecting the ethmoid with the lachry- 
mal hone in frout, and the sphenoid behind. • 

Tho Outer Wall is formed in front by the orbital process of tho malar bone ; be- 
hind, by the orbital plate of the sphenoid. On it are seen the orifices of one or two 
malar canals, and the suture connecting the sphenoid and malar bones. 

Anyh'H. The superior external any la is formed by the junction of the upper ami 
outer walls ; it presents, from before backwards, the sutuVo connecting the frontal 
with tho malar in front, and with the orbital plate of the sphenoid behind ; quite 
posteriorly is the foramen lacerum an terms, or sphenoidal fissure, which transmits 
tlie third, fourth, the ophthalmic division of thfc fifth and the sixth nerves, and the 
ophthalmic vein. The superior infernal an yin is formed by the junction of the upper 
and inner wall, and presents the suture connecting the frontal bone with the lachry- 
mal in front, aud with tho ethmoid behind. This suture is perforated by two • 
foramina, the anterior and posterior ethmoidal, fhe former transmitting t Fie anterior 
ethmoidal artery and nasal nerve, tho latter the posterior ethmoidal artery and vein. 
Tho inferior external angle , , formed by the junction of tho outer wall or floor, pre- 
sents tho spheno-maxillary fissure, which transmits the infraorbital vessels and 
nerve, and the ascending branches fipm the spheno-palatinc ganglion. The inferior 
internal angle is formed by the union of the lachrymal and os planum of the ethmoid, 
with tho superior maxillary and palate bones. The circumference, or base, of the 
orbit, quadrilateral in form, is bounded above by tho supraorbital arch; below, 
by the anterior border of the orbital plate of ^he malar, superior maxiliar)-, aud 
lachrymal bones; externally, by the external angular process of the frontal and the 
malar bone; internally, by the internal angular process of tho frontal, and the nasal 
process of the superior maxillary. The circumference is marked by three sutures, 
the fronto-maxillary internally, the fronto-malar exterj*ally, it ml the mulo-maxillary 
below; it contributes to tho formation' of tho lachrymal groove, and presents above 
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the supraorbital notch (or foramen), for the passago of the supraorbital artery, 
veins and nerve. The apex , situated at the back of the orbit, corresponds to the 
optic foramen, a short circular canal, which transmits the optic nerve find ophthal- 
mic artery. It will thus be seen that there are nine openings communicating with 
each orbit, viz. the optic, foramen lacerum antcrius, spheno-max illary fissure, supra- 
orbital foramen, infraorbital canal, anterior and posterior ethmoidal foramina, malar 
foramina, and lachrymal canal. 

Tins Nasal Foss.ts. 

The Nasal Fossits are two large irregular cavities, situated in the middle line of 
the face, extending from the base of the cranium to tlio roof of the mouth, and 
separated from each other by a thin vertical septum. They communicate by two 
large apertures, the anterior wares, with the front of the face; and with the pha- 
rynx behind by the two posterior narcs. These fossa? are much narrower above 
than below, and in the middle than at the anterior or posterior openings : their 
depth, which is considerable, is much greater in the middle than at either extremity. 
Each nasal fossa communicates with four sinuses, the frontal above, the sphenoidal 
behind, and the maxillary and ethmoidal on cither side. Each fossa also commu- 
nicates with four cavities : with the orbit, by the lachrymal canal, with the mouth 
by the anterior palatine canal, with the cranium by the olfactory foramina, and 
with the splicno-m axillary fossa by the sphcno-palatino foramen ; and tiny occa- 
sionally communicate with each other by an aperture in the septum. The hones 

66. — Hoof, Moor, and Outer Wall of Nasal Fossa. 
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entering into their formation aro fourteen in number: three of the cranium, the? 
frontal, sphenoid, tiie ethmoid, aiu^ all the bones of the face, excepting the malar 
and lower jaw. Each cavity is bounded by a roof, a floor, tfii inner and an outer 
wall. 


The upper wall, or roof (fig. 66), is long, narrow, and concave from beforo back- 
wards ; it is formed in front J>y the nasal bones and nasal spine of the frontal, which 
aro directed downwards and forwards ; in the middle, by the cribriform lamella of 
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the ethmoid, which is horizontal ; and behind, by the under surfaco of the body of 
the sphenoid, and sphenoidal turbinated bones, which are directed downwards and 
backwards. This surface presents, from before backwards, the internal aspect of 
the nasal bones ; on their outer side, the sutiuu formed between the nasal l>ono and 
the nasal process of the superior maxillary ; on their inner side, the elevated crest 
which receives the nasal spine of the frontal, and tho perpendicular plate of the 
ethmoid, and articulates with its fellow of the opposite sido ; whilst the surface of 
the hones is perforated by a few small vascular apertures, and presonts the longi- 
tudinal groove for the nasal nerve : further back is the transverse suture, connect- 
ing the frontal with the nasal in front, and the ethmoid behind, the olfactory 
foramina and nasal slit on the under surface of the cribriform plate, and tho suture 
botween it and the sphenoid behind : quite posteriorly are seen the sphenoidal 
turbinated bones, the orifices of the sphenoidal sinuses and the articulation of the 
ala) of tho vomer with the under surface of the body of the sphenoid. 

Tho floor is flattened from before backwards, concave from side to side, and 
wider in tho middle than at either extremity. It is formed in front by the palate 
process of the superior maxillary ; behind, by tho palate process of the palate bone. 
This surfaco presents, from before backwards, the anterior na^tl spine ; behind 
this, the upper orifice of the anterior palatine canal ; internally, tho elevated crest 
which articulates with the vomer ; and behind, the suture between tho palate .and 
superior maxillary bones, and the posterior nasal spine. 

The inner wall , or septum (tig. 67), is a thin vertical partition, which separates 
the nasal fossa) from one another ; it is occasionally perforated, so that tho lbssa) 

67. — Timor ’Wall of Nasal Fossa 1 , or Septum of Nose. 
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communicate, and it is frequently deflected considerably toonotfjde. 
in front, by the crest qf the nasal bones aiul nasal spine of the frontal ; in ^thc ^ «ldl 
by tho perpendicular lamella of the ethmoid ; behind, by the vome' J^^tmm of 
the sphenoid ; below, by the crest of the superior maxillaiy and paWo Jt 

presents, in front, a largo triangular notch, whic i eceivos ic behind tho 

of tho nose • above tho lower orifices of tho olfactifry canals , ’ , 

5 ^ the vler. Its surface is marked by numerous vascular and 
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nervous canals and the groove for the r.aso-palafcinc nerve, and is traversed by 
sutures connecting the bones of which it is formed. 

The outer wall (fig. 66) is formed, in front, by tho nasal process of the superior 
maxillary and lachrymal bones ; in the middle, by the ethmoid and inner surface of 
the superior maxillary and inferior turbinated bones ; behind, by tho vertical plate 
of the palate bone, and the internal ptorygoid process of tho sphenoid. This 
surface presents three irregular longitudinal passages, or meatuses, formed betwoen 
three horizontal plates of bone that spring from it ; they are termed the superior, 
middle, and inferior meatuses of tho nose. The superior meatus , the smallest of 
the three, is situated at tho upper and back part of each nasal fossa, occupying the 
posterior third of the outer wall. It is situated betwcon the superior aud middle 
turbinated bones, and has opening into it two foramina, the spheno-palatino at the 
back of its outer wall, the posterior ethmoidal cells at the front part of the upper 
wall. The opening of the sphonoidal sinuses is usually at tho upper and back 
part of the nasal fossa?, immediately behind tho superior turbinated bone. The 
middle meatus is situated between the middle aiul inferior turbinated bones, and 
occupies the posterior two-thirds of the outer wall of tho nasal fossa. It presents 
two apertures. Ju front is the orifice of the infundibulum, by which the middle 
meatus communicates with tho anterior ethmoidal cells, and through these with 
the frontal sinuses. At the centre of the outer wall is the orifico of the antrum, 
which varies somewhat as to its exact position in different skulls. The inferior 
meatus , the largest of the three, is tlic space between tho inferior turbinated bono 
and the floor of tho nasal fossa. It extends along the entire length of the outer 
wall of the nose, is broader in front than behind, and presents anteriorly the lower 
orifice of the lachrymal canal. 

Os Hyotdks. 


The Hyoid bone is named from its resemblance to the Greek Upsilon ; it is 
also called the lingual hone, because it supports the tougue, and gives attachment 
to its numerous muscles. Lt is a bony arch, shaped like a horse-shoe, and con- 
sisting of five segments, a body, two greater cornua, and two lesser cornua. 

The Body forms the central part of the bone, and is of a quadrilateral form : its 


anterior Surface (fig. 68) convex, 
directed forwards and upwards, is 


68. —Ilyoid 15nm\ Anterior Surface, (enlarged). 


divided into two parts by a verti- 
cal ridge, which descends along 
the median line, and is dossed at 
right angles by a horizontal ridge, 
so that this surface is divided into 
four muscular depressions. At 
the point of meeting of these two 
lines is prominent elevation, the 
tubercle. The portion above tho 
horizontal ridge is directed up- 
wards, aud is sometimes described 
as tho superior border. The an- 
terior surface gives attachment 
to the Gcnio-liyoid in tho greater 
part of its extent; above, to the 



Genio-liyo-glossns ; below, to the iljjodiyoid^Stylo-hyoid, and aponeurosis of the 
Digastric ; and between these to pa'rt of the Hyo-glossus. Th e surface is 

smooth, concave, greeted backwards and downwards, and separated from tho epi- 
glottis by tlic thyro-hyoid membrane, and by a quantity of loose areolar tissue. The 
* h per ior border is rounded, and gives attachment to the thyro-hyoid membrane, anil 
part of tho Genio-hyo-glossi _ muscles. The ivfcrior border gives 'attachment, in 
front, to the Steyio-liyoid; behind, to part of the Thyro-hy oid, and to tbojpmo- 
hjroid at its junction with the great cornu. Tho lateral' "surfaces are smalCoval, 
jonvex facets, covered with cartilage for articulation with tho greater cornua. 
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Tlio Greater Cornua project backwards from tlie lateral surfaces of the body ; 
they are flattened from above downwards, diminish in size from before backwards 
and terminate posteriorly in a tubercle for the attachment of the thyro-hyoid 
ligament. Their outer surface givos attachment to the Hyq-glossus ", their upper 
border, to the Middle constrictor of the pharynx ; their lower border, to part of 
the Thy ro-hyoid muscle^ 

The Lesser Cornua arc two small conical-shaped eminences, attached by their 
bases to the angles of junction between tlie body And greater cornua, and giving 
attachment by their apices to the stylo- hyoid ligaments. In youth, the cornua are 
connected to the body by cartilaginous surfaces, and hold together by ligaments; 
in middle life, the body and greater cornua usually become joined ; and iu old age, 
all the segments are united together, forming a single bone. 

Development. By five centros : one for the body, and one for each cornu. 
Ossification commences in the body and greater cornua towards the end of foetal 
life, those of the cornua first appearing. Ossification of tlie lesser cornua com- 
mences some months after birth. 

Attachment of Muscles . Storno-hyoid, Thyro-hyoid, Omo-hyoid, aponeurosis 
of the Digastricus, Stylo-hyoid, My lo- hyoid, Gcnio-hyoid, Qenio-liyo-glossus, 
Hyo-glossus, Middle Constrictor of the pharynx, and occasionally a few fibres of 
the Lingualis. It also gives attachment to the thyro-hyoidean membrane, and the 
stylo-hyoid, thyro-hyoid, and hyo-epiglottic ligaments. 

THE THORAX. 

The Thorax, or chest, is an osseo-eartilaginous cage, intended to contain and 
protect the principal organs of respiration ami circulation. Ft is the largest of 
the three cavities connected with the spine, and is formed by the sternum and 
costal cartilages in front, tlie twelve ribs on each side, and the bodies of tlio dorsal 
vertebra: behind. 


The Sternum. 

The Sternum (figs. 69, 70) is a flat narrow bone, situated in the median line of 
the front of the chest, and consisting, in the adult, of three portions. It has been 
likened to an ancient sword : the upper piece, representing the handle, is termed the 
manubrium ; the middle and largest piece, which represents the chief part of the blade, 
is termed the gladiolus ; and the inferior piece, which is likened to the point of the 
sword, is termed the ensiform or xiphoid appendix. In its natural position, its 
inclination is oblique from above, downwards, and forwards. It is flattened in front, 
concave behind, broad above, becoming narrowed at the point where the first and 
second pieces are connected ; after which it again widens a little, and is pointed at 
its extremity. Its average length in the adult is six inches, being rather longer in 

the male than in the female. , 

The First Piece of the sternum, or manubrium , is of a somewhat triangular 
form, broad and thick above, narrow below at its junction with tlie middle piece. 
Its anterior surface , convex from side to side, concave from above downwards, is 
smooth* and affords attachment on each side to the Pectoral is major and sternal 
origin of the storno-cleido- mastoid muscle. In well-marked bones, the ridges 
limiting the attachment of these mUAcles are very distinct. Its posterior surjuc, 
concave and smooth, affords attachment on each side to the Stern o- hyoid nndm 
Sterno*thyroi 4 WM The superior harder ^ he thickest, presents at its crninffi 
the interclavicular notch; and on each side, an oval articular sur ace directed 
upwards, backwards, # nd outwards, for articulation with tlie sternal end of , the 
clavicle Tho inferior border presents an oval rough stirlafe, covered in the 
recent state with a thin layer of cartilage, for articulation with the second portion 
of the bone The lateral borders are marked above by an articular depression 
for the first costal cartilage, and below by a small fiicet, which, with a War 
facet on the upper angle of the middle portion of tho bone, forms a notch for the 



69 —Sternum and Costal Cartilages. 



70.— Posterior Surface of Sternum.” 



STERNUM. 


77 


reception of tho costal cartilage of the second rib. These articular surfaces are 
separated by a narrow curved edge, which slopes from above downwards and 
inwards. 

Tho Second Piece of the sternum, or gladiolus, considerably longer, narrower, 
and thinner than the first piece, is broader below than above. Its anterior surface is 
nearly flat, directed upwards and forwards, and marked by tlireo transverse lines 
which cross the bone opposite the third, fourth, and fifth articular depressions. 
These lines are produced by tho union of tho four separate pieces of which this 
part of tho bono consists at an early period of life. At the junction of tho third 
and fourth pieces, is occasionally seen an orifice, the sternal foramen ; it varies in 
size and form in different individuals, aud pierces the bone from before backwards. 
T his surface affords attachment on each side to the sternal origin of tho Pectoralis 
lusjjjpr, Lhc posterior surface, sfligldly concave, is also marked by three transverse 
lines ; but they are less distinct than tho so in front : this surface affords attachment 
below, on each side, to tho Triangularis stern i muscle, and occasionally presents 
the posterior opening of tho sternal foramen. The superior border presents an oval 
surface for articulation with the manubrium. The inferior border is narrow and 
articulates with the ansiform appendix. Each lateral border presents at each 
superior angle a small facet, which, with a similar facet on tho manubrium, forms 
a cavity for the cartilage ot the second rib ; the four succeeding angular depressions 
receive the cartilages of the third, fourth, fifth, and sixth ribs, whilst each inferior 
angle presents a small facet, which, with a corresponding one on the ensiform 
appendix, forms a notch for the cartilage of the seventh rib. These articular 
depressions are separated by a series of curved inter-articular intervals, which 
diminish in length from, above downwards, and correspond to the intercostal spaces. 
Most of the cartilages belonging to the true ribs, as will be seen from the foregoing* 
description, articulate with the sternum at the line of junction of two of its primi-l 
tive component segments. This is well seen in many of tho lower animals, where? 
the separate parts of tho bone remain ununited longer than in man. In this respectj 
a striking analogy exists between the mode of connection of tho ribs with thoj 
vertebral column, and the connection of their cartilages with the sternal column. ' 

The Third Piece of the sternum, the cnsijbcm or Hphoid ay pen die, is the smallest 
of the three ; it is thin and elongated in form, cartilaginous in structure in yoiith, 
but more or less ossilied at its upper part in the adult. Its anterior surface affords 
attachment to tho costo-xiplioid ligament \ its posterior surface, to somo of the fibres 
of tho Diaphragm and Triangularis sterni muscles : it* lateral borders, to tho 
aponeurosis of the abdominal muscles. Above, it is continuous with tho lower 
end of the gladiolus; below, by its pointed extremity, it gives attachment to 
the linen alba, and at each superior angle presents a facet for the lower half of 
tho cartilage of the seventh rib. This portion of the sternum is very various in 
appearance, being sometimes pointed, broad and thin, sometimes bifid, or perforated 
by a round hole, occasionally curved, or deflected considerably to one or the other 
side. 

Structure . . The bone is composed of delicate cancellated texture, covered by a 
thin layer of compact tissue, which is thickest in the manubrium, between the 
articplar facets for the clavicles. 

Development . The sternum, including the ensiform appendix is developed by six 
centres : one for the first piece or manubrium, four for the second piece or gladiolus, 
and one for tho ensiform appendix. Up to the middle of foetal life, the sternum 
is entirely cartilaginous, and when ossification takes place, the ossific granules 
are deposited in the middle of the intervals between the articular depressions 
for the costal cartilages, ill the following order (fig. 71). In the first piece, 
between tho fifth andWtli months ; in tho second and third, between tho sixth 
and seventh months ; in the fourth piece, at the ninth month ; in tho fifth, 
within tho first year, or between the first and second years after birth ; and in 
the ensiform appendix, between the second and the* seventeenth or eighteenth 
years, by a single centre which makes its appearance at tho upper part, and 



proceeds gradually down- 
wards. To these may be 
added tlio occasional ex- 
istence, as described by 
Breschet, of two small cpi- 
sternal centres, which make 
their appearance one on 
each side of the inter- 
clavicular notch. These 
are regarded by him as 
the anterior rudiments 
of a rib, of which the 
posterior rudiment is the 
anterior lamina of the 
transverse process of the 
seventh cervical vertebra. 
Jt occasionally happens 
that some of the % segm outs 
are formed from more 
tli an one centre, the) num- 
ber and position of which 
vary (lig. 73). Thus the 
lirst piece may have two, 
three, or even six centres. 
When two are present, they’ 
are generally situated one 
above the other, the upper 
one being the larger ; the 
second piece has seldom 
more than one; the third, 
fourth, and fifth pieces 
are often#formcd from two 
centres placed laterally, 
the irregular union of 
which will serve to explain 
the occasional occurrence 
of the sternal foramen 
(lig. 74), or of tlic vertical 
fissure which occasionally 
intersects this part of the 
bone. Union of the va- 
rious centres commences 
fc from below, and proceeds 
upwards, taking placo in 
the following order (fig.* 
72). The fifth piece is 
joined to the fourth soon 
after puberty; the fourth 
to the third, between the 
twentieth and twenty- 
fifth years; the third to 
the second, between the 
thirty-fifth and fortieth 
years ; N the second is rare- 
, !y joined\tp the first ex- 
cept in v^jry advanced a 
age. 


71, — Development of the Sternum, by Six Centres. 
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Articulations. AVitli tlio clavicles, 
ante. 

75. — A Central Rib of 1 Jig-lit Side 
inner Surface. 



and seven costal cartilages on each 

Attachment of Muscles. The Pectora- 
lis major, Btorno-cloido-inautoid, Sterno- 
hyoid, Stenio- thyroid, Triangularis slcrni, 
aponeurosis of the Obliquus externim, 
O l )1 iqnus i 11 tern us, and • Trims vcrsalis 
muscles, Rectus and Diaphragm. 

Tur Ruts.. 

The Ribs arc elastic arches of bone, 
which form the chief part of the thoracic 
walls. They are twelve in number on each 
side ; but thife number may be increased 
by this development of a cervical or lumbar 
rib, or may be diminished to eleven. The 
first seven are connected behind with the. 
spine, and in front with the sternum, ( 
through the intervention of the costal 
cartilages ; they are called vertebro- 
sternal, or true ribs. The remaining fivo 
are false ribs ; of these the first three, 
being connected behind with the spine, 
and in front with the costal cartilages, 
arc called the vertebra -costal ribs : the 
last two arc connected witli the vertebra) 
only, being free at their anterior ex- 
tremities; they are termed vertebral or 
floating ribs. The ribs vary in their di- 
rection, the upper ones being placed 
nearly at right angles with the spine, the 
lower ones obliquely, so that th$ anterior 
extremity is lower than the posterior. 
The extent of obliquity reaches its 
maximum afc tlio ninth rib, and gradu- 
ally decreases from that rib to the 
twelfth. The ribs are situated one be- 
neath the other in such a manner that 
spaces are left between them, which are 
called intercostal spaces. Their length 
corresponds to the length of tlio ribs, 
their breadth is more considerable in 
front than behind, and between the upper 
than between the lower ribs. The ribs 
increase in length from the first to the 
seventh, when they again diminish to the 
twelfth^ I11 breadth they decrease from 
above downwards; in each rib the greatest 
breadth is at the sternal extremity. 

Common characters of the Mbs (fig. 75). 
A rib from the middle pf the series should 
be taken in order to study the common 
characters of the ribs. 

Each rib presents two extremities, a 
posterior or vertebral, an anterior or 
sternal, and an intervening portion, tfle 
body or shaft. Tho posterior or vertebral 
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extremity presents for examination a licad, neck, and tuberosity. The haul 
(fig. 76.) is marked by a kidney-shaped articular surface, divided by a horizontal 
ridge into two facets for articulation with the costal cavity formed by the junction 
of the bodies of two contiguous dorsal vertebrae ; the upper facet is small, the 
inferior one of large sizo; the ridge separating them serves for the attachment of 
the inter-articular ligament. 

76. — Vertebral Extremity of a l'ib. External Surface. 
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This neck is tlijit flattened portion of the rib which extends outwards from the 
head ; it is about an inch long, and rests upon the transverse! process of the lower 
of the two vertebra? with which the head articulates. Its anterior surface is flat 
and smooth, its posterior rough, for the attachment of the middle eosto-lransverso 
ligament, and perforated by numerous foramina, the direction of which is less 
constant than those found on the inner surface of the shaft. Of its two borders 
the superior presents a rough crest for the attachment of tin.* anterior costo- 
transverse ligament; its inferior hurt hr is rounded. On the posterior surfaco of the 
neck, just where it joins the shaft, and nearer the lower than the upper border, is 
an eminence — the tuberosity, or tubercle ; it consists t>f an articular and a non- 
articular portion. The articular portion, the more internal and inferior of the 
two, presents a small oval surface, for .articulation with the extremity of the trans- 
verse process of the lower of the two vertebra? <0 which the head is connected. 
The turn-articular porting is a rough elevation, which affords attachment to the 
posterior costo- transverse ligament. The tubercle is much more prominent in 
the upper than in the lower ribs. 

The shaft is thin and fiat, so as to present two surfaces, an external and an internal ; 
and two borders, a superior and an inferior. The external surface is convex, smooth, 
and marked, at its back part, a little in front of the tuberosity, by a prominent 
line, directed obliquely from above, downwards and outwards; this gives attach- 
ment to a tendon of the Sacro-lumbalis muscle, and is called the angle. At this 
point, the rib is bent in two directions. If the rib is laid upon its lower border, it 
will be seen that the anterior portion of the shaft, as far as the angle, rests upon 
this margin, while the vertebral end of the bone, beyond the angle, is bent inwards 
and at the same time tilted upwards. The interval between tho angle and tho 
tuberosity increases gradually from the second to the tentli rib. The portion of 
bone between those two parts is rounded, rough, and irregular, aud serves for the 
attachment of the Longissimus dorsi. The portion of bone between tho angle and 
sternal extremity is also slightly twisted upon its own axis, tlio external surface 
looking downwards behind the angle, a little upwards in front of it. This surfaco 
presents, towards its sternal extremity, an oblique line, the^ anterior angle. The 
interval surface is concave, smooth, directed a little upwards behind the angle ; a 
little downwards in front ot it. This surfaco is marked by a ridge which com- 
mences at the lower extremity of tho bead ; it is strongly marked as far as the 
inner side of the angle, and gradually becomes lost at the junction of tho 
anterior with tho middle third of tho bone. The interval between it and tho 
inferior border is deeply grooved, to lodge the intercostal vessels and nerve. 
At the back part of the bone, this groove bolongs to the inferior border, but 
just in front of the angle, where it is deepest and broadest, it corresponds to 
the internal surface.. The superior edge of the groove is rounded ; it serves for 
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tho attachment of the Internal intercostal muscle. The inferior edge corivsnonds 
to the lower margin of the rib, and gives attachment to the External intercostal. 
Within the groove are seen the orifices of numerous small foramina, whirl \ traverse 
the wall of the shaft obliquely from before backwards. The */q#,v/V harder, thick 
and rounded, is marked by an external and an internal lip, mure distinct behind 
than in front ; they servo- for the attachment of the External and Internal inter- 
costal muscles. The infrinr harder, thin and sharp, has attached the External 
intercostal muscle. The anterior or sternal extremity is tlat toned, and presents a 
porous oval concave depression, into which the costal cartilage is received. 

lb;< r i . i a k Kins. 

The ribs which require especial consideration are five in number, viz., the lirst, 
second, tenth, eleventh, and twelfth. 

"thvjirst rib (tig. 77) is one of the shortest and the most currabof all the ribs; 
it is broad, flat, and placed horizontally at. the upper part of the thorax, its surfaces 
looking upwards and downwards ; and its borders inwards and outwards. The 
brad is of small size, rounded, and presents only a single articular facet for arti- 
culation with the body of the lirst dorsal vertebra. The nrck 9 is narrow and 
rounded. The tuberosity, thick and prominent-, rests on the outer border. Then, 
is no angle, and the shaft is not twisted on its axis. The upper surface of the 
shaft, is marked by two shallow depressions, separated from one another by u 
ridge, which becomes more prominent towards the internal border, where it 
terminates in a tubercle: this tubercle and rldg»* serve for the attachment of r.lm 
Scalenus antieus muscle, the groove in front, of it transmitting the subclavian 
vein: that behind it, the subclavian artery. Ketwoeu the groove for the subcla- 
vian artery and the tuberosity is a depression for the attaehment of the Scalenus 
mod ins muscle. The uniter surface is smooth, and destitute of the gvoovo 
observed on the other ribs. The outer harder is convex, thick, and rounded; the 
inner, concave, thin, and sharp, and marked about its centre by the tubercle 
before mentioned. The anterior e.rt remit tj is larger aud thicker than any of the 
other l ibs. 

The smmd rib (fig. 78) is much longer than the first, but bears a yfiry con- 
siderable lvsemblaneo to it in the direction of its curvature. The non-articular 
portion of the tuberosity is occasionally only slightly marked. The amjlevs slight, 
and situated close to the tuberosity, aud the shaft is not twisted, so that both ends 
touch any plane surface upon which it may be laid. The abaft is not horizontal, 
liko that of the first rib ; its outer surf an', which is convex, looking upwards and 
a little outwards. , It presents, near the middle, a rough eminence for the attach- 
ment of part of the second and third digitations of the Sorratus magnus. The 
inner surface , smooth and concave, is directed downwards and a little inwards : it 
presents a short groove towards its posterior part. 

The truth rib (fig. 79) has only a single articular facet on its head. 

The eleventh and twelfth ribs (tigs. 8 0 and 8j) have each a single articular 
facet on the head, which is of rather large size ; they have no neck or tuberosity, 
and are pointod at the extremity. The eleventh has a slight angle and a shallow 
groove un the lower border. The twelfth has neither, and is much shorter Ilian 
the eleventh. 

Structure . The* ribs consist of cancellous tissue, enclosed in a thin compact 

layor. 

Development. Each rib, with the exception of tho last two, is developed by three 
centres, one for the shaft, one for the head, and one for the tubercle. The last two 
havo only two centres, that for the tubercle being wanting. Ossification commences 
in the body of tho ribs at a very early period, before its appearance in the vertebras. 
Tho epiphysis of tho head, which is of a slightly angular shape, and that for tho 
tubercle, of a lenticular form, make their appearance between the sixteenth and 
twentieth years, and are not united to the rest oi the butie until about tho twenty 1 ? 
fifth year. 
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Attachment of Muscles. Tho Intercostals, Scalenus antious, Scalenus medium, 
Scalenus posticus, Pectoralis minor, Serratus magnus, Obliquus cxtemus, Trans? 
versalis, Quadratus lumborum, Diaphragm, Latissimus dorsi, Serratus posticus 
superior, Serratus posticus inferior, Sacro- lumbal is, Musculus accessorius ad saevo 
lumbalem, Longissimus dorsi, Cervicalis ascendons, Lovatores costarum. 


Peculiar liihs. 




The Costal Cartilages. * 

# Tho Costal Cartilages (fig. 69, p. 76) are white elastic structures, which serve to 
prolong the ribs forwafd to the front of the chost, and contribute very ma- 
terially to the elasticity of its walls. The A first seven are connected with the 
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sternum, the next three with the lower border of the cartilage of the preceding rib. 
The cartilages of the last two ribs, which hare pointed extremities, float freely in 
the walls of the abdomen. Like the ribs, the costal cartilages vary in their length, 
breadth, and direction. They increase in length from the first to the seventh, then 
gradually diminish to the last. They diminish in breadth, as well as the intervals 
between, them, from the first to the last. They are broad at thoir attachment to 
the ribs, and taper towards their sternal extremities, excepting the first two, which 
are of the same breadth throughout, and the sixth, seventh, and eighth, which are 
enlarged where their margins are in contact, In direction they also vary; the first 
descends a little, the second is horizontal, the third ascends slightly, whilst all the 
rest follow the course of the ribs for a short extent, and then ascend to the sternum 
or preceding cartilage. Each costal cartilage presents two surfaces, two borders, 
and two extremities. The anterior surface is convex, and looks forwards and np- 
wcJrds ; that of the flrsj^giyes attachment to the costo-clavicular ligament ; that, of 
tho first, second, third, fourth, fifth, and sixth, at their sternal ends, to tho Pcctoralis 
major,. The others are covered J)y, and give partial attachment to, some of the great 
flajb muscles of thei abdomen. Tho posterior surface is concave, and directed back- 
wards and downwards, the six or seven inferior ones affording attachment to the 
Transversal is. juusclc, and the Diaphragm. Of the two borders, the superior is con- 
cayo ; file inferior, ^convex ; they afford attachment to the futercostal muscles, the 
npperjxirder of the sixth giving attachment to the Pcctoralis major muscle. The 
contiguous borders of the sixth, seventh, and eighth, and sometimes the ninth and 
tenth costal cartilages present smooth oblong surfaces at the points where they 
articulate. Of the two cjttl’ianities, tho outer one is continuous with the osseous 
tissue erf the rib to which it belongs. The inner extremity of the first is continuous 
with the sternum ; the six succeeding ones have rounded extremities, which are 
received into shallow concavities on the lateral margins of the sternum. The 
inner extremities of the eighth, ninth, and tenth costal cartilages are pointed, and 
lie in contact with tho cartilage above. Those of the eleventh and twelfth are free, 
and pointed. 

The costal cartilages arc most elastic in youth, those of the false ribs being more 
so than the true. Iu old age, they become of a deep yellow colour. Under certain 
diseased conditions, they are prone to ossify. Dr. Humphry’s observations on this 
subject have led him to regard tho ossification of the costal cartilages as a sign of 
disease rather than of age. ‘ Tho ossification takes place in the first cartilage 
sooner than in the others ; and in men more frequently, and at an earlier period 
of life than in women.’ 

Attachment of Muscles. The Subclavius, Sterno-thyroid, Pectoralis major, Internal 
Oblique, Transversal is, Rectus, Diaphragm, Triangnlaris storni, Internal and 
External Intercostals. 


OF THE EXTREMITIES. 

Tho extremities, or limbs, are those long-jointed appendages of the body, which 
are connected to the trunk by one end, and free in the rest of their extent. They 
nref four in number : an upper or thoracic pair , connected with the thorax through 
th<* intervention of the shoulder, aud subservient mainly to tact and prehension; 
ftiiqpa lower pair^ ^connected with tho pelvis, intended for support and locomotion. 
Bom pairs .pf limbs are constructed after one common type, so that they present 
numet'pfts analogies ; white at the same time certain differences are observed in 
< each; impendent on the peculiar offices they perform. # 

* Of the Upper Extremity., 

* 

Tlio upper extremity consists of the arm, tho foroarm, and tho hand. Its con- 
tinuity with the trunk is established by moans of tho sh<jul<Jer, which is homologous 
With the innominate or haunch bone in the lower limb. 
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Op tub Shoulder. 

The Shoulder is placed upon the upper part and side of the chest, connecting 
tho upper extremity to the trunk; it consists of two bones, the clavicle, and the 
scapula. 

The Clavicle. 

The Clttvicbp (elam\ a t key ’), or collar-bone, forms tho anterior portion of the 
shoulder. It is a Jong bone. cui*\eil somewhat liko the italic letter /, and placed 
nearly horizontally at the upper and anterior part of the thorax, immediately above 
the first rib. It articulates by its inner extremity with the upper border of the* 
sternum, and, by its outer extremity, with the acromion process of the scapula ; 
serving to sustain the upper extremity the various positions which it assumes* 
whilst, at the same time, it allows of great latitude of motion in the arm. The? 
clavicle is nearly horizontal. It presents a double curvature, when looked at in) 
front ; the convexity being forwards at tho sternal end, and the concavity at the 
scapular end. Its outer third is flattened from above downwards, and extends in 
the natural position of tho bone, from the camroiil process to the acromion. Its 
inner two- thirds are of a cylindrical form, and extend from the sternum to the 
caracoid process of the scapula. 

tJxtenml or Flatten ad Portion. The uni or third i.> flattened from above down- 
wards, so as to present two surfaces, an upper and a lower; and two borders, 
an anterior and a posterior. The upper snifter. is flattened, rough, marked by 
impressions for the attachment of the Deltoid in front, and the Trapezius behind : 
between these two impressions, externally, a small portion of the bone is sub- 
cutaneous. The under surface is, flattened. At its posterior border, where the 
prismatic joins with the flattened portion, is a rough .eminence, the conoid tubercle; 
this, in tlio natural position of the bone, surmounts the coracoid process of the 
scapula, and gives attachment to tho conoid ligament. From this tubercle, an 
oblique line, occasionally a depression, passes forwards and outward# to near the 
outorendof the anterior border; it is called the oblique //i/c, and affords attachment 
to tho trapezoid ligament. Tho anterior border is concave, thin, and rough ; it 
limits the attachment of the Deltoid, and occasionally presents, near the centre, a 
tubercle, the deltoid tubercle , which is sometimes distinct in the living subject. 
The posterior border is convex, rough, broader than the anterior, and gives attach- 
ment to the Trapezius. 

Internal or Cylindrical Portion . The cylindrical portion fofms the inner two- 
thirds of the bone. It is curved, so as to be convex in front, concave behind, and 
is marked by three borders separating three surfaces. The anterior border is 
continuous with tho anterior margin of the flat portion. At its commencement it 
is smooth and corresponds to the interval between tho attachment of the Pectoralis 
major and Deltoid muscles; about the centre of the clavicle it divides to enclose 
an elliptical space for the attachment of the clavicular portion of the Pectoralis 
major. This space extends inwards as far as the anterior margin of the 
sternal extremity. The superior border is continuous with the posterior margin 
of the flat portion, and separates the anterior from the posterior surface. At 
its commencement it is smooth and rounded, becomes rough towards the inner 
third for the attachment of the Stgrno -ma stoid muscle, and terminates at the 
upper angle of the sternal extremity. Tho posterior or subclavian border 
separates the posterior from the inferior surface, and extends from the conoid 
tubercle to the rhomboid impression. It forms the posterior boundary of the 
groove for the Subclavius muscle, and gives attachment to the fascia which 
encloses that muscle. The anterior surface is included between the superior and 
jmterior borders. It is directed forwards and a little upwards at the sternal end, 
outwards and still more upwards at the acromial extremity, where it becomes 
continuous with the ,uppcr surface of the flat portion. Externally, it is smooth, 
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convex, nearly subcutaneous, being covered only by the Platysma; but correspond- 
mg to tho inner half of the bone, it is divided by a more or less prominent line 
into two. parts : ah anterior portion, elliptical in form, rough, and slightly convex 
for the attachment of the Pectoral is major ;/tfrid an upper part, which is rough 
behind, for tho attachment of tho Sterno-cleido-mastoid. Between the two 
muscular impressions is a small subeutaneouslnterval. The posterior or cervical 
surface is smooth, 'flat, directed vertically, and looks backwards towards the root 
of the nock. It is limited, above, by the superior border; below, by the sub- 
clavian border ; internally, by the margin of the sternal extremity.; externally, it 
is continuous with the posterior border of the flat portion. It is concave from 
within outwards, and is in relation, by its lower part, with the suprascapular 
vessels. ■ It gives attachment, near the sternal extremity, to part of the Sterno- 
hyoid muscle ; and presents, at or near tho middle, a foramen, directed obliquely 
outwards, which transmits the chief nutrient artery of the bone. Sometimes, 
tlioro are two foramina cm the posterior surface, or one on the posterior, the otlior 
011 the inferior surface. The inferior or subclavian surface is bounded, ‘in froiit, by 
the anterior border ; behind, by the subclavian border, it is narrow internally, 

82. — Left Clavicle. Anterior Surface. 

Acromial HxtJ 



83, — Left Clavicle. Inferior Surface. 



but gradually increases in width externally, ami is continuous with the under 
surfaco of the flat portion. Commencing at the sternal extremity may bo seen a 
small facet for articulation with the cartilage of the first rib. This is continuous 
with the articular surface at the sternal end of the bone. External to this is a 
broad rough impression, tho rhomboid, rather more than an inch in length, for the 
attachment of the costo-clavicular (rhomboid) ligament. The remaining part of 
this surface is occlipiod by a longitudinal groove, the subclavian groove, broad and 
smooth externally ; narrow and more uneven internally ; it gives attachment to 
the Snbelavins muscle, and, by its anterior margin, to tho strong aponeurosis 
which encloses it. Not unfrequently this groove is subdivided into two purls, by 
a longitudinal line, which gives attachment to tho intermuscular septum of tlu? 
Siibolavius muscle. 

Tho internal or sternal end of the clavicle is triangular in form, directed in- 
wards, and a little downwards and forwards ; and presents an articular facet, con v 
ca ve from before backwards, convex from abovo downwards, which articulates with* 
the sternum through tho intervention of an interarticular fibre- cartilage ; tho 
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circumference of the articular surface is rough, for the attachment of numerous 
ligaments. This surface is continuous with the costal facet on. the inner end of 
the inferior or subclavian surface, which articulates with the cartilage of tlio first 
rib. 

Tho outer or acromial an hr wily, directed outwards and forwards, presents a 
small, flattened, oval facet, which looks obliquely downwards and inwhrds, for 
articulation with the acromion process of the scapula. The direction of this 
surface serves to explain the greater frequency of dislocation upwards rather 
than downwards, beneath the acromion process. The circumference of the arti- 
cular facet is rough, especially above, tor the attachment of the acromio-clayicular 
ligaments. 

Peculiarities of the Hone in, the Se.crs and in Individuals. In the female, the 
clavicle is generally less curved, smoother, and more slender than in the nude. 
In those persons who perform considerable manual labour, which brings into 
constant action the muscles connected with this bone, it acquires considerable 
bulk, becomes shorter, more curved, its ridges fgr muscular attachment become 
prominently marked, and its sternal end of a prismatic form. The right cla- 
vicle is generally heavier, thicker, and rougher, and often shorter, than the left. 

Structure. The shaft, as well as the extremities, consists of cancellous tissue, 
invested in a compact layer much thicker in the middle than at cither end. The 
clavicle is highly elastic, by reason of its curves. From the experiments of 
Mr. Ward, it has been shown that it possesses sufficient longitudinal elastic force 
to project its own weight nearly two feet oil a level surface, when a smart blow'is 
struck on it, and sufficient transverse elastic force, opposite the centre of its 
anterior convexity, to throw its own weight about a foot. This extent of elastic 
power must serve to moderate very considerably the effect of concussions received 
upoty the point of tho shoulder. 

Development*. lly tn;<> centres : one for the shaft, sud one for the sternal extre- 
mity. The centre for the shaft appears very early, before any other bone ; the 
contre for the sternal end makes its appearance about the eighteenth or twentieth 
year, and unites with the rest of the bone a few years after. 

Articulations. With the sternum, scupula, and cartilage of the first rib. 

Attachment of Muscles* The Sterno-cloido-mabtoid, Trapezius* Pectorulis major, 
Deltoid, Subclavius, and Sterno-hyoid. 

• 

Tjik Scau.'JjA. 

The Scajo'ilu forms the back part of the shoulder, it is a large flat bone, 
triangular in shape, situated at ( he posterior aspect and side of the thorax, between 
the first and eighth ribs, its posterior border or base being about an inch from J 
and nearly parallel with, the spinous processes of the vertebras. It presents for 
examination two surfaces, three borders, and throe angles. 

The anterior surface, or center (fig. 84), presents a broad concavity, the sub- 
scapular fossa. It is marked, in the posterior two- thirds, by severuloblique ridges, 
which pass from behind obliquely outwards and upward*, the anterior third being 
smooth. The oblique ridges give attachment to tho tendinous intersections, and 
the surfaces between them, to the fleshy fibres, of the Subscapnlaris muscle. The 
anterior third of the fossa, which is smooth, is covered by, but does not afford 
attachment to, the fibres of this muscle. This surface is separated from the posterior 
border by a smooth triangular margin at the supeiloraml inferior angles, and in 
tho interval between these by a narrow edge which is often deficient. This 
marginal surface affords attachment throughout its cntive 0 extent to the Serratus 
magnus The sub, scapular fossa presents a transverse depression at itsupper 

part, called tho stibmtijnter aujjte ; it is in this situation that the fossa is deepest; 
«$p;tbat the thickest part of the Subscapu laris muscle lies in a line parallel with tho 
glenoid cavity, and must Consequently operate most effectively on the humerus 
which is contained In that cavity. 
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a &£ -sr js 

spiu ° is called tho 

The supraspiiwus fossa, the smaller of the two, is concave smooth »„.i u. , 
at the vm-tebral than at the humeral oxtremity. it allbrds attachment by itehfner 
two-thirds to the Supraspuiatus muscle. y 18 mnu 


^4* belt beapula. Anterior Surface, or Venter, 



The infrasyinous fossa. is much larger than the preceding ; towards its vertebral 
margin a shallow concavity is seen at its upper part ; its centre presents a promi- 
nent convexity, whilst towards the axillary border is a deep groove, which rang 
from the upper towards tho lower part. Tho inner three-fourths of this sur face 
afford attachment to the Infr aspinatus mu s c le j the outer fourth is only covered by 
it, without giving origin to its fibres. This surface is separated from the axillary- 
border by an elovated ridge, which runs from tho lower part of the glenoid cavity, 
downwards and backwards to tho posterior border, about ain inch above the inferior 


l 
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angle. The ridge serves for the attachment of a strong upoucurosis, which sepa- 
rates the Infraspinatus from the two Teres muscles. Thu surfaeo of bone between 
this line and the axillary border is narrow in the uppor two- thirds of* its ox tent, 
and traversed near its centre by a groove for the passage of the dors alis scapula? 
vessels ; it aifords attachment to the Teres minor. Its lower third presents a 
broader, somewhat triangular surface, which gives origin to the Teres major, and 


85. — Left Scapula. Posterior Surface, or Doraum. 



# '»vnr which glides# 1 lu* Latissipnis dorsi : sometimes the latter muscle takes origin 
by a few fibres from tins part. The* broad arid narrow portions of bono above 
alluded to are separated by an oblique line, which runs from the axillary border, 
downwards and Imckwards : <0 it is attached the aponeurosis separating the two 
Teres muscles from each other. 

f rhe Hplna is a promindht plate of bone, which crossos obliquely the inner 
four-fifths of the dorsum of ^the scapula at its upper part, aud separates . the 
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supra- from the infraspinous fossa : it commences at the vertebral border by a smooth 
triangular surface, over which the Trapezius glides, separated from tho bone by a 
bursa : and, gradually becoming more elevated afc it passes forwards, terminates in 
the acrom i on process which overhangs the shoulder-joint. The spine is triangular, 
and flattened from above downwards, its apex corresponding to the posterior border; 
its base, which is directed outwards, to the nock of tho scapula.' It presents two 
surfaces and three borders. Its superior surface is concave, assists in forming tlm 
supraspinous fossa, and affords attachment to part of the Supraspinatus muscle. 
Its inferior surface forms part of the infraspinous fossa, gives origin to part of tho 
Infraspinatus muscle, and presents near its centre the orifice of a nutrient canal. 
Of the three borders, the anterior is attached to the dorsum of the Ixme ; tho 
posteriory or crest of the spine, is broad, and presents two lips, and an intervening 
ro^gh interval. To the superior lip is attached the Trapezius,. to the extent shown 
in the figure. A very rough prominence is generally seen occupying that portion 
of the spine which receives the insertion of the middle and inferior fibres of this 
muscle. To the inferior lip, throughout its whole? length, is attached tho Deltoid. 
The interval between the lips is also partly covered by the fibres of these muscles. 
The external hunter, the shortest of the three, is slightly concave, its edges thick 
and round, continuous above with the under surface of the acromion process ; below, 
with tho neck of the scapula. The narrow portion of bone external to this border 
servos to connect the supra- and infraspinous fosste. 

The Acromion process, so called from forming the summit of tho shoulder 
(iiKpov, a summit; lopog, the shoulder), is a large and somewhat triangular process, 
flattened from behind forwards, directed at first a little outwards, and then curving 
forwards and upwards, so as to overhang the glenoid cavity. . Its upper surface , 
directed upwards, backwards, and outwards, is convex, rough, and gives attachment 
to some fibres of the Deltoid. Its under surface is smooth and concave. Its 
outer border, which is thick and irregular, affords attachment to the Deltoid 
muscle. Its inner nutryin , shorter than tho outer, is concave, gives attachment to 
a portion of the Trapezius muscle; and presents about its centre a small oval 
surface, fur articulation with the scapular end of the clavicle. Its apex* which? 
corresponds to the point of pieeting of these two borders in front, is thin* ami has 
attached to it the w ra co-aevomial ligament. 

Of the three borders or cost.® of the scapula, tho superior is the shortest and 
th iniiest ; it* is concave, terminating at its inner extremity at the superior angle, 
at its outer extremity at the coracoid process. At itt* outer part is a doep 
semicircular notch, the suprascapular^ formed partly by tlio lyise of the coracoid 
process. This notch is converted into a foramen by the transverse ligament, and 
serves for the passage of the supiuscapular nerve. The adjacent margin of 
tho superior border affords attachment to the Omo -hyoid muscle. The external, 
or axillary, border is tho thickest of tho three. It commences above at the lower 
margin of the glenoid cavity, and inclines obliquely dowuwards and backwards to ^ 
the inferior angle. Immediately below the glenoid cavity, is a rough depression, 
about an inuli in length, which affords attachment to the long head of the Iiieep^ 
muscle ; to this succeeds a longitudinal groove, which extends as far as its lower 
third, and affords origin to part of the Su bscap niaris muscle. The iuferior third 
of this border, which is £hin and sharp, serves for the attachment of a few fibres 
of tho Toros major behind, and of tho Subscapularis in front. The internal , or 
vertebral , border, also named the base, is the longest of tho three, and extends 
from the superior to tho inferior angle of the bone. It is arched, intermediate m 
thickness between the superior and the oxtcrnal borders, and, the portion of it 
above the spine is bent considerably outwards, so as to form an obtuse angle with 
tho lower part. The vertebral border presents an anterior lip, a posterior lip, and 
an intermediate space. Tho anterior lip affords attachment to the S(‘rratijs^iagiius ; 
tho posterior lip , to the Supras pinatus, above the spine, the Infraspinatus below; 
the interval between the two lips, to the kxfttor %ugdj.scapulw above tho tnafi. 
guljjr surface *t tlio commencement of the spine ; tho Rhomboidoua mmp* , to the 
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edgo of that surface ; the J^ombgideus^m^or being attached by means of a fibrous 
arch, connected above to' the lower part of the triangular surface at the base of 
tho spine, and below to the lowor part of the posterior border. 

Of the three, angles, the superior, formed by the juuction of the superior and 
internal borders, is thin, smooth, rounded, somewhat inclined outwards, and gives 
attachment to a few fibres of the Levator anguli scapuhe muscle. The inferior 
angle, thick and rough, is formed by the union of the vertebral and axillary 
borders, its outer surface afford mg attachment to the Tores major, and occasionally 
a few fibres of the Latissimus clorsi. The anterior angle is the thickest part of the 
bone, and forms what is called the head of the scapula. The head presents a shal- 
low, pyriform, articular surface, tlio ylenniU canity (yA//r?/, a socket), whose longest 
diameter is from above downwards, and its direction outwards and forwards. It is 
broader below than above ; at its apex is attached the long tendon of the Bic eps 
muscle. It is covered with cartilage in the recent state ; and its margins, slightly 
raised, give attachment to a fibro-cartilaginous structure, the glenoid ligament, by 
which its cavity is deepened. The neck of the scapula is the slightly depressed 
surface which surrounds the head ; it is more distinct on the posterior than on the 
anterior surface, *md below than above. In the latter situation, it has, arising from 
it, a thick prominence, the coracoid process. 

The Coracoid process, so called from its fancied resemblance to a crow’s beak 
a cruto), is a thick curved process of bone, which arises by a broad base 
from the upper part of the neck of the scapula ; it is directed at first upwards and 
inwards; then, becoming smaller, it changes its direction, and passes forwards 
and outwards. Tho ascending portion, iiattened from before backwards, presents 
in front a smooth concave surface, over which passes the Subscnpularis muscle. 
The horizontal portion is flattened from above downwards ; its upper surface is 
convex and irregular ; its uuder surface is smooth ; its anterior border* is rough, 
and gives attachment to the Pectpralis minor ; its posterior border is also rough 
for the cp.raco-acromial ligament, while the apex is embraced by tho conjoined 
tendon of origin of the short head of the Biceps and Coraco-brachialis muscles. 
At the inner side of tho root of the coracoid process is a rough depression for the 
attachment of tho conoid ligament, and, running frogi it obliquely forwards and 
outwards on the upper surface of the horizontal portion, an elevated ridge for the 
attachment of the trapezoi^Jig^jn\t. 

Structure. In the head, processes, and all the thickened parts of the bone, it is 
cellular in structure, of 3, dense compact tissue in the rest of its extent. The centre 
and upper part of the dorsum, but especially tho former, js usually so thin as to be 
semi-transparent ; occasionally the bone is found wanting in this situation, and tho 
adjacent muscles come into contact. 

Development (fig. 86). By seven centres : ono for tho body, two for the coracoid 
process, two for the acromion, ono for the posterior border, and one for the inferior 
anglo. 

Ossification of the body of the scapula commences about the second month of 
fcetal life, by the formation (if an irregular quadrilateral plate of bone, imme- 
diately behind the glenoid cavity. This plate extends itself so as to form the 
chief part of the bone, the spine growing up from its posterior surface about the 
third month. At birth, the chief part of the scapula is osseous, only the coracoid 
and acromion processes, the posterior border, and inferior angle, bding cartilaginous. 
About tho first year after birth, ossification takes place in the middle of the 
coracoid process ; which usually becomes joined with the rest of the bone at the 
time when the other centres make their appearance. Between the fifteenth and 
seventeenth years, ossification of the remaining centres takes place in quick suc- 
cession, and in the following order : first, near the base oi* the acromion, and in 
the root of tho coracoid process, the latter appearing in the form of a broad 
scale; secondly, in tlic inferior angle and contiguous part of tho posterior border ; 
tlnirdly, near the extremity of tho acromion; fourthly, in the posterior border. 
The acromion process, besides beincr formed of two separate nuclei, has its base 
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formed by an extension into it of the centre of ossification , , , 
spine, the extent of which varies in different cases The ^ longK *° tl10 
unite, and then join with the extension carried in from fho snirm 5 ' U< ' ,t;i 

e i ..p.,yses become joined to the bone between the ages of £££ 

86 . -Plan of the Development of the Scapula. % Seven Centres. 



I l ,e ' 'TT 1 *** (except one for the Coracoid process) appear fymi jifteojj to suventrpii 
yours, and unite beween twenty-two and twenty-live years of ape. 


five years. Sometimes failure of union between the acromion process and spi m - 
occurs, the junction being effected by fibrous tissue, or by an imperfect articulation- 
in some cases of supposed fracture of the aCrornion with ligamentous union it is 
probable that tile detached segment was never united to the rest of the bone/ 

Articulations. With the humerus and clavicle. 

Attachment of Mmoles. To the anterior surface, tho Subscapuluris ; posterior 
surface, Snprftspinatus, Infraspinatus ; spine, Trapezius, Deltoid ; superior border 
Omo-liyoid \ vertebral border, Serratus magnus, Levator anguli scapula', fthom- 
boideus, minor and major ; axillary border, Triceps, Teres minor, Teres major, 
glenoid cavity, ltfng head of the Biceps; coracoid process, short head of the Biceps, 
Coraoo-braeliialis, Pectoralis minor ; and to the inferior angle occasionally a few 
fibres of the Latiesimus dorsi. 


Tills Hu.mickUs. 

* 

The Jlnmrriis is the longest and largest bone of the upper extremity; it presents 
# for examination a shaft and two extremities. v ' 

The Upjfr E^hemihj is the largest part of the bone j it presents a rounded head, 
joined to the shaft by a constricted part, called the neck, and two other eminences, 
tho greater and lesser tuberosities (tig. 87). 
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The head , nearly hemispherical in form, is directed upwards, inwards, and a 
little backwards ; its surface is smooth, coated with cartilage in tho recent state, 
and articulates with the glenoid cavity of the scapula. The circumference of its 
articular surfaco* is slightly constricted, and is termed the anatomical nook, in 
contradistinction to tho constriction which exists bolow the tuberosities, and is 
called the surgical node, from its often being the seat of fracture. It “should bo. 
remembered, however, that fracture ‘of tho anatomical neck does sometimes, though 
rarely, occur. 

Tho anatomical neck is obliquely directed, forming an obtuse angle with the 
shaft. It is moro distinctly marked in the lower half of its circumference than in 
the upper half, where it presents a narrow- groove, separating the head from the 
tuberosities. Its circumference affords attachment to the capsular ligament, and is 
perforated by numerous vascular foramina. 

The greater tuberosity is situated on tho outer side of the head and lesser 
tuberosity. Its upper surface is rounded and marked by three flat facets, separated 
by two slight ridges: the anterior facet gives attachment to the ten don of the 
Snpraspinatus ; the middle one to the Infraspinatus; the posterior facet, and the 
shaft of the bonft below it, to tho Teres minor. The outer snrfaco of tho great 
tuberosity is convex, rough, and continuous with the outer side of the shaft. 

Tho lesser tuberosity is more prominent, although smaller than the greater: it is 
situated in front of the head, and is directed inwards and forwards. Its summit 
presents a prominent facet for the insertion of the tendon of tho Subscapularis 
muscle. Tho tuberosities are separated from one another by a deep groove, the 
bicip ital groove , so called from its lodging the long tendon of tho Biceps muscle. 
It commeuces above between the two tuberosities, passes obliquely downwards 
and a little inwards, and terminates at the junction of tlic upper with the middle 
third of tho bone. It is deep and narrow at its commencement, and becomes 
shallow and a little broader as it descends. In the accent state it is covered with 
a thin layer of curtilage, lined by a prolongation of the synovial membrane of the 

S derrioint, and receives part of the tendon of insertion of the Latissimus dorsi 
t its centre. 

Tho Shaft of tho humerus is almost cylindrical in the upper half of its extent, 
prismatic and flattened below, and presents three borders and three surfaces for 
examination. 

The anterior border runs from the front of tho great tuberosity above to the 
coronoid depression below, separating the internal from the external surface. Its 
upper part is very prominent and rough, forms the outer lip of the bicipital groove, 
and serves for the attachment of the tendon of tlio Puctqi’alis major. About its 
centre is seen the rough deltoid impression ; below, it is smooth and rounded, 
affording attachment to the Brachialis anticus. 

Tho external border runs from the back part of tho greater tuborosity to the 
external condyle, and separates the external from the posterior surfaco. It is 
* rounded and indistinctly marked in its upper half, serving for the attachment of 
the external head of the Triceps nmsele; its centre is traversed by a broad but 
shallow oblique depression, the musculo-spiral groove ; its lower parts is marked 
by a prominent rough margin, a little curved from behind forwards, which presents 
an anterior lip for the attachment of tho Supinator longus above and tender 
carpi radial is longior below, a posterior lip fqr the Triceps, and un interstice for 
the attachment of the oxternal intermuscular aponeurosis. 

The internal border extends from the lesser tuberosity to the internal condyle. 
Its upper third is marked by a promhn nt ridge, forming the inner lip of tho 
bicipital groove, and gives attachment from above downwards to the tendons of 
the .doxs i , Teres uityor, and part of the origin of the inner head of the 

Triceps. About its centre is a rough ridge for the attachment of the Coracoj- 
brachialis, and just below this is seen the entrance of the nutrient canal directed * 
dbwnwards/ Sometimes there is a second canal higher up, which takes a similar 
direction. The inferior third of this border is raised into a slight ridge, which 
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becomes very prominent below ; it presents an anterior lip for tlie attachment of 
the Brachialis anticus, a posterior lip for the internal bead of the Triceps, and an 
intermediate space for tho internal intermuscular aponeurosis. 

The external surface is directed outwards above, where it is smooth, rounded, 
and covered by tho Deltoid muscle ; forwards below, where it is slightly concavo 
from above downwards, and gives origin to part of the Brachialis antj f u s muscle. 
About the middle of this surface is seen a rough triangular impression for the 
insertion of. the Deltoid muscle, and below it tho musenlo-spiral groove, directed 
obliquely from behind, forwards, and downwards, and transmitting the muscuJo- 
spiral nerve and superior profunda artery. 

The internal surface, less extensive thau the external, is directed forwards above, 
forwards and inwards below: at its upper part it is narrow, and forms tho bicipital 
groove. The middle part of this surface is slightly rough for the attachment of the 
Cornco-hracliialis ; its lower part is smooth, concave, and gives attachment to the 
Brachialis anticus muscle.* 

Tho posterior surface (fig. SS) appears somewhat twisted, so that its upper part, is 
directed a little inwards, its lower part backwards and a little outwards. Nearly the 
whole of this surface is covered by the external and internal heads of the Triceps, 
tho former being attached to its upper and outer part, the latter to its inner and 
hack part, at either sido of the musculo-spiral groove. *' 

The Lower Extremity is flattened from before backwards, and curved slightly 
forwards; it terminates below in a brorxl articular surface, which is divided into 
two parts by a slight ridge. On either side of the articular surface are the ex- 
ternal and internal condyles. The articular surface extends a little lower than 
the condyles, and is curved slightly forwards, so as to occupy the more anterior 
part of the bone ; its greatest breadth is in tho transverse diameter, and it is 
obliquely directed, so that its inner extremity occupies a lower level than the 
outer. The outer portion of the articular surface presents a smooth rounded 
eminence, which has received the name of the lesser or radial head of the 
humerus ; it articulates with the cup-shaped depression on the head of the radius, 
and is limited to the front and lower part, of the bone, not extending as far back as 
tho other portion of the articular surface. On the inner side of this eminence is 
a shallow groove, in which is received the inner margin of the head of the radius. 
The inner or trochlear portion of the articular surface presents a deep depression 
between two well-marked borders. This surface is convex from before back- 
wards, concave from si$e .to side, and occupies the anterior lower and posterior 
parts of the bone. The external border, loss prominent than the internal, cor- 
responds to the interval between the radius and ulna. The internal border is 
thicker, more prominent, and consequently of greater length than the external. Tho 
grooved poi*tion of the articular surface fits accurately within the greater sigmoid 
cavity of the ulna ; it is broader and deeper on the posterior than on the anterior 
aspect of the bone, and is directed obliquely from behind forwards, and from 
without inwards. Above the back part of the trochlear surface is a deep trian- 
gular depression, the olecranon fossa, in which is received the summit of tho 

olecranon process in extension of the forearm. Above the front part of tlie 

% 

* A small hooked-shaped process of bone, varyinf from £ 0 - to } of an inch in length, is not 
unfrequently found projecting from the inner surface of the shaft of the humerus two 
inches above the internal condyle. It is curved downwards, forwards, eta d inwards, and its 
pointed extremity is connected to the internal border, just above the inner condyle, by a 
ligament or fibrous hand ; completing an arch, through which the median nerve and brachial 
artery pass, when these structures deviate from their usual course. Sometimes the nerve 
alone is transmittedvthrough it, or thSlierve may be accompanied by the ulnar-interosseous 
artery, krdfces of high division of the brachial. A well-marked grooveis usually found 
behind j^ftfj^cess, in which the nerve and artery are lodged. Thi* space is analogous to tho 
supracofcf^i<jj jforamen in many animals, and probably serves in them to protect the nerve 
and artery frdra compression during the contraction of the muscles in this 4 negiotf.., A 

( [©tailed account of this process is given by Dr. Struthers, in his ‘Anatomical ana Physio- 
ogical Observations/ p. 202. An accessory portion of the Coracobrachislis rausele is frequently 
connected with this process, according to Mr. J. Wood : Journal of Anat. and Fhv. No. 1 
Nov. 1866, p. 47. . " 1 ’ y 
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88.— l**ft IIutt\eru 9 . Posterior Surface. 



trochlear surfoco is seen a smallor do- 
pression, the eoronoid fossa, which receives 
tbo corono id process oftim ulna dining 
flexion of tho -forearm. Theso fossm 
are separated from one another by a tliin 
transparent' lamina of bone, which is 
sometimes fjerforated ; tlicir margins 
afford attachment to the anterior and 
posterior ligaments of the elbow-joint, 
and they are lined in the recent state by 
the synovial membrane of this art ion in- 
ti on. Above the front part of the radial 
tuberosity is seen a slight depression, 
which receives the anterior border of the 
head of tho radius when the forearm is 
strongly flexed. The external condyle 
is a small tubercular eminence, less pro- 
minent than the internal, curved a little 
forwards, and giving attachment to the 
external lateral ligament of the elbow- 
joint, and to a tendon common to the 
origin of some of the extensor and su- 
pinator muscles. The internal condyle, 
larger and more prominent than the ex- 
ternal, is directed a little backwards : it 
gives attachment to the internal lateral 
ligament, and to a tendon common to the 
origin of some of the flexor muscles of 
the forearm. These eminences are di- 
rectly continuous above with the external 
and internal borders. The greater pro- 
minence of the inner one render it. more 
liable to fracture. 

Structure. The extremities consist of 
cancellous tissue, covered with a thin 
compact layer ; s the shaft is composed of 
a cylinder of compact tissue, thicker at 
the centre than at the extremities, and 
hollowed out by a large medullary canal, 
which extends along its whole length. 

Development. By seven centres (fig. 
89) : one for tho shaft, one for tho head, 
one for the greater tuberosity, one for the , 
radial, one for the trochlear portion of 
the articular surface, and one for each 
condyle. The centre for the shaft 
appears very early, soon after ossifica- 
tion has commenced in the clavicle, and 
soon extends towards the extremities. 
At birth the humerus is ossified nearly 
in it* vvliolo length, the extremities re- 
maining cartilaginous/ Between the first 
and second years ossification commences 
in the head of the bone, and between the 
second and third years the centre for the 
tuberosities ipakes its appearance, usu&Uy 
by a single ossific point, but sometimes, < 
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according to Bedard, by ono for each tuberosity, that for the lesser being small, and 
not appearing until after the fourth year. By the fifth year the centres for the head 
and tuberosities have enlarged and become joined, so as to form a single large 
epiphysis. 

The lower end of the humerus is developed in tho following manner: At the 
end of tho second year ossification commences in tho radial portion, of the ar- 
ticular surface, and ‘’from* this point extends inwards, so as to form the chief part 
of the articular end of the bone, the centre for the inner part of the articular sur- 
face not appearing uutil about the ago of twelve. Ossification commences in the 
internal condyle about the fifth year, and in the oxtornal one not until between the 
thirteenth or fourteenth year. About 
sixteen or seventeen years, the outer 
condylo and both portions of the 
articulating surface (having already 
joined) unite with tho shaft ; at eigh- 
teen years the inner condyle becomes 
joined, whilst the upper epiphysis, al- 
though the first* formed, is not united 
until about the twentieth year. 

Articulation*. With the glenoid ca- 
vity of the scapula, and with the ulna 
and radius. 

Attachment of Muscle*. To the 
greater tuberosity, the Supraspinatus, 

Infraspinatus, and Teres minor ; to 
the lesser tuberosity, the Subseapu- 
laris ; to the anterior bicipital ridge, 
the Pectoral is major ; to tho posterior 
bicipital ridge and groove, the Latis- 
simus dorsi and Teres major; to the 
shaft, tho Deltoid, Coraco-brachialis, 

Drachialts anticus, external and in- 
ternal heads of tho Triceps ; to the 
internal condyle, the Pronator, radii 
teres, and common tendon of { the 
Plexor carpi radialis, Palmar i s|longu s, 

Flexor digitorum sublimis, and Flexor 
carpi ulnaris; to the external condy- 
loid ridge, the Supinator longus, and 
Extensor carpi radialis longior ; to the 
external condyle, the common tendon of the Extensor carpi radialis brevier, 
Extensor communis digitorum, Extensor minimi digiti, and Extensor carpi ulnaris, 
r - tho Anconeus, and Supinator brevis. 

The Forearm is that portion of tho upper extremity which is situated !>o twee 11 
the elbow and wrist. It is composed of two bones, the ITlna and the Hadiss. 

The Ulna. 

Tho Ulna (figs. 90, 91), so called from its forming the elbow (citaVij), is a long 
bone, prismatic in form, placed at the inner side of the forearm, parallel with the 
radius. It is the larger and longer of tho two bones. Its upper extremity, of great, 
thickness and strength, forms a large part of the articulation of the elbow-joint y 
it diminishes in size from above downwards, its lower extremity being very small, 
and excluded from the wrist-joint by the interposition of an interarticular fibro-t 
cartilage. It is divitiblo into a shaft, and two extremities. 

The Upper Extremity, the strongest part of the tone, presents for examination ‘ 
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two large curved processes, the Olecranon process and tlio Coronoid process ; and 
two concave articular cavities, thogro atcr and lesser Sigmoid cavities. 

The Olecranon Process (w\c» ij, dhow ; Kpuvor, head ) is a largo thick curved 
eminence, situated at the upper and back part of the ulna. It rises somewhat* 
higher than the coronoid, and is curved forwards at the summit so as to present a 
prominent tip, its base being contracted where it joins the shaft. This is thejj 
narrowest part of the upper end of the ulna, and, consequently, the most usual! 
scat of fracture. The posterior surface of the olecranon, directed backwards, is 
of a triangular form, smooth, subcutaneous, and covered .bursa. Its upper 
surface, directed upwards, is of a quadrilateral form, marked behind by a rough 
impression for the attachment ofjtho. Triceps musc le ; and in front, near the 
margin, by a. slight transverse groove for the attachment of part of the posterior 
li tram out of the elbo w-jo int. Its anterior surface is smooth, concave, covered with 
cartilage in the recent state, and forms the upper and back part of the great 
sigmoid cavily. The lateral borders present a continuation of the same groove, 
that was seen on the margin of the superior surface; they serve for the attachment? 
of ligaments, viz., the back part of the inter nal later al ligament internally, the 
posterior ligament externally. The Olecranon process, in its structure as well as/ 
in its position and use, resembles the Patella in the lower limb ; and, like it, some-j 
times exists as a separate piece, not united to the rest of the bone.* 

The Coronoid Process (hop tori), a crow's Irak) is a rough triangular eminence of 
bone which projects horizontally forward from the upper and front part of the . 
ulna, forming the lower part of the great sigmoid cavity. Its basojs continuous 
with the shaft, and of considerable strength, so much so that fracture of it is an 
accident of rare occurrence. Its apex js_ pointed, slightly curved upwards, and 
received into the coronoid depression of the humerus in flexion of tlio forearm'i 
Its upper surface is smooth, concave, and forms the lower part of the great sigmoid 
cavity. The under surface is concave, and marked internally by a rough impres- 
sion for the insertion of the B rachia l is anticus. At the junction of this surface 
with the shaft is a rough eminence, tho tub ercle of the ulna, for the attachment of 
t he obliq ue ligament. Its outer shrfaco presents a narrow, oblong, articular de- 
pression tile lesser sigmoid cavity. The inner surface, by its prominent free 
margin, serves for the attachment of part of the internal lateral ligament. At the 
front part of this surface is a small rounded eminence for the attachment of one 
head of the Flexor digjtorum sublim ig. behind the eminence, a depression for part 
of the origin of the Flexor profundus digitomm, and, descending from tho emi- 
nence, a ridge, which gives attachment to one head of the Pronator radii teres. 
Occasionally, tho Flexo r long us pollMs^trises from the lower part of the Coronoid 
process by a rounded bundle of muscular fibres. 

The Greater Sigmoid Cavity, s 6 called from its resemblance to the old shape of 
the Greek letter 2, is a semilunar depression of large size, formed by the olecranon 
and coronoid processes, and serving for articulation with the trochlear surface of 
the humerus. About the middle of either lateral border of this cavity is a notch, 
which contracts it somewhat, and serves to indicate the junction of the two pro- 
cesses of which it is formed. The cavity is concave from above downwards, and 
divided into two lateral parts by a smooth elevated ridge, which runs /rom tho 
summit of the olecranon to the tip of the coronoid process. Of these two portions, 
the internal is the larger ; it is slightly concave transversely, the external portion 
being nearly plane from side to side. 

The Lesser Sigmoid Cavity is a narrow, oblong, articular depression, placed on 
the outer side o£ tho coronoid process, and serving for articulation With the head 
of the radius. It is concave from before backwards; and its extremities, which 
are prominent, serve for tho attachment of the orbicular ligame nt. 

The : . Shaft is prismatic in form at its upper part, and curved from behind 

* * Professor Owen regards J;he olecranon m homologous not with the patella, but with an 

extension of the upper end of tho fibula above the knee-joint, which is met with in the 
Oniitherynchuft, Echidna, and some other animals. (Owen, * On the Nature of Lhnbs.') 
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forward#,. and from within outwards, so as to be convex behind and externally ; its! 
central part is quito straight ; its lower part rounded, smooth, and bont a little) 
outwards ; it tapers gradually from above downwards, and presents for examination 
three borders, and three, surfaces. ~ 

The anterior border commences above at the prominent ipner angle of the coro- 
noid process, and terminates below in front of the styloid process. It is well marked 
above, smooth and rounded in the middle of its extent, and affords attachment to 
the Flexor profundus digitorumj sharp and prominent in its lowor fourth for the 
attachment^ the Pronator quadr atus. It separates the anterior from the internal 
surface. 

The posterior border commences above at the apex of the triangular surface at 
the back part of the olecranon, arid terminates below at the back part of the styloid 
process; it is well marked in the upper throe- fourths, and gives attachment to an 
aponeurosis common to the Flexor car pi ulnaris. the Extensor carpi ulnaris, and 
the Flexor profundus digi torum muscles : its lower fourth is smooth and rounded. 
This border separates the internal from the posterior surface. 

Tlio external border commences above by two lines, which converge one from 
each extremity of the lesser sigmoid cavity, enclosing between them a triangular 
space for the attachment of part of, the Supinator b revis, and terminates below at 
the middle of the head of the ulna. Its two middle fourths are very prominent, 
and servo for the attachment, of the. interosseous membrane ; its lower fourth is 
smooth and rounded. This border separates the anterior from the posterior surface. 

The anterior surface, much broader above than below, is concave in the upper 
three- fourths’ of its extent, and affords attachment to the Flexor pro fundus digi- 
torum; its lower fourth, also concave, to the Pronat or quadrate. The lower 
fourth is separated from the remaining portion of the bone by a prominent ridge, 
directed obliquely from above downwards and inwards; this ridge marks the 
extent of attachment of the Pronator above. At the junction of the upper with 
the middle third of the bone i s the nutr ie nt c anal, directed obliquely upwards 
and inwards. 

The posterior surface , directed backwards and outwards, is broad and concave 
above, somewhat narrower and convex in the middle of its course, narrow* smooth, 
and rounded below. It presents above an oblique ridge, which runs from the 
posterior extremity of the lesser sigmoid cavity, downwards to the posterior border ; 
the triangular surface above this ridge receives the insertion of the Ancone us 
muscle^ whilst the ridge itself affords attachment to the ’Supinat o r bre vis. The 
surface of bone below this is subdivided by a lougitudinal ridge, sometimes called 
the perpendicular line, into two parts : the internal part is smooth, concave, and 
gives origin to (occasionally is merely covered by) the E xtensor car pi ulnaris ; the 
external portion, wider. and rougher, gives attachment from above downwards to 
part of the (3 upinator ^ brevis , the Extensor o ssia metacarpi polliojs, the Extensor 
secundi internodii poflio is, and the Extensor indici a muscles. 

The Menial surface is broad and concave above, narrow and convex below, 
It gives attachment by its upper three-fourths to the Flexor p rofundus., diiritorum 
muscle : its- lower fourth is subcutaneous- 

The limner Extremity of the ulna is of small size, and excluded from the articu- 
lation of the wrist-joint. It presents for examination two eminences, the outer and 
larger of which is* a rounded articular,eminonce, termed the head of the ulna ; the 
inner, narrower and more projecting, is a non articular eminence, the st ylo id, 
pr ocess. The head presents an articular facet, part of which, of an oval form, is 
directed downwards, and plays on the surface of the triangular fibro-cartilage, 
which separates this bone from the wrie&joint ; the remaining portion, directed 
outwards, is narrow, cfcnvex, and received into the sigmoid cavity of the. radius. 
The styloid process projects from the inner and hack part of the bone, ana descends 
a little lower than the head, terminating in a rounded summit, which affords attach*, 
ment to the internal lateral ligament of the wrist The head is separated fronf 
the styloid process by a depression for the attachment of the triangula r inter- 
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behind, by a shallow groove for the passage of the 
nlnarja . 

Stmcture. Similar to that of the other long bones. 

Development . By three centres : one for the shaft, one for the inferior extremity, 
and one for the olecranon (fig. 92). Ossification commences near the middle of 
the shaft about the fifth week, and soon oxtends through the greater part of the 
bone. At birth the ends are cartilaginous. About the fourth year, a separate 
osseous nucleus appears in the middle of the head, which soon extends into tho 
styloid process. About the tenth year, ossific matter appears in the olecranon near 
its extremity, the chief part of this procoss being formed from an extension of the 
shaft of tho bone into it. At about the sixteenth year, tho upper epiphysis becomes 
joined, and at about the twentieth year the lower one. 

Articulations. With the humerus and radius. * 

Attachment of Muscles . To tho olecranon : tho Triceps, Anconeus, and 


a rticular fihro- cartilage and 



one head of the Flexor carpi ulnaris. 
To the eoronoid process: tho Bra- 
chial is anticus, Pronator radii teres, 
Floxer.sublimis digitevrum, and Flexor 
profufidus digitorurn, occasionally, also 
the Flexor longus pollieis. To tlic 
shaft : tho Flexor profundus digi- 
torum, Pronator quadratic, Flexor 
carpi ulnaris, Extensor carpi ulnaris, 
Anconeus, Supinator brCvis, Extensor 
ossis metacarpi pollieis, Extensor se- 
eundi internodii pollieis," and Extensor 
iudicis. 

The Radius. 

The Radius is situated on the outer 
side of the forearm, lying parallel 
with the ulna, which exceeds it iit 
length and sizo. Its upper end is 
small, and forms only a small part of 
tho elbow -joint ; but its lower end is 
large, and forihs the chief part of tho 
Wrist. It is one of tho long bones, 
prismatic in form, slightly curved 
longitudinally, and like other long 
bones has a shaft and two extremities. 


The Upper Extremity prosents a head, neck, and tuberosity. The head is of a 
cylindrical form, depressed on its upper surface into a shallow cup, which articulates 
with the radial or losser head of fee humerus in flexion of the joint. Around the 
circumference of the head is a smooth articular surface, coated with cartilage in 
the recent state, broad internally where it rotates within the lesser sigmoid cavity 
of the idna ; narrow in the rest of its circumference, to play in the orbicular liga- 
ment. The head is supported on a round, smooth, and constricted portion of bone, 
called the neck, Which presents, behind, a slight ridge, for the attachment of part 
of tho Supinator bre vis. Beneath the neck, at the inner and front aspect of the 
bone, is a rough eminence, the tuberosity . Its surface is divided into two parts by 
a vertical line — a posterior rough portion, for the insertion of the tendon of the 
Biceps mu scle ; and an anterior smooth portion, on which a bursa is interposed 
between the tendon and the bone. 

The Shaft of the bone is prismoid in form, narrower above than below, and 
slightly curved, so as to be convex outwards. It presents three surfaces, separated 
by three borders. ' 

The anterior border extends from the lower part of tho tuberosity above) to tho 
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anterior parbof the base of t ho styloid process below. It separates the anterior 

from the external surface. Its upper third is very prominent ; and from its 
oblique direction, downwards and outwards, has received the name of the gbligne 
line of th e radius* It gives attachment, externally, to the Supinator brey j&; 
internally, to the Flexor^longus pollicis, nnd between these to the Flexor d igitorum 
sublimis. The middle third of the anterior border is indistinct and rounded. Its 
lower fourth is sharp, prominent, affords attachment to the Pronator quadr atus, 
and terminates in a small tubercle, into »vhich is inserted the tendon of tEe^Supi- 
nator longus. 

' The posterior harder commences above, at the back part of the neck of the radius, 
and terminates below, at the posterior part of the base of tho styloid process ; it 
separates the posterior from the external surface. It is indistinct above and below, 
but well marked in the middle third of the bone. 

The internal or interosseous border commences above, at the back part of Iho 
tuberosity, where it is rounded and indistinct, becomes sharp and prominent as it 
descends, and at its lower part bifurcates into two ridges, which descend to the 
anterior and posterior margins of the sigmoid cavity. This border separates tho 
anterior from th« posterior surface, and has the interosseous membrane attached to 
it throughout the greater part of its extent. 

The anterior surface is narrow and concave for its upper two- thirds, and gives 
attachment, to the Flexor longus pollicis muscle ; below, it is broad and flat, .and 
gives attachment to the Pronator quad rat,ii^ w . At the junction of the upper and 
middle thirds of this surface is tho nutrient foramen, which is directed obliquely 
upwards. 

The posterior surface is rounded, convex and smooth, in the upper third of its 
extent, and covered hv the Supin ator brevis muscle. Its middle (bird is broad, 
slightly concave, and gives attachment to the Extensor ossis meta carpi pqllicis 
above, the Ig^tcnsor primi intern odii po llicis below. Its lower third is broad, 
convex, and covered by the tendons of the muscles, which subsequently run in the 
grooves on the lower end of the bone. 

The external swrfacu is rounded and convex throughout its entire extent. Its 
upper tlflrd gives attachment to tho Supinator brevis musclp. About, its centre is 
seen a rougli ridge, for the insertion of the Pronator radii tores .muscle. Its lower 
part is narrow, and covered by the tendons of the Extensor ossis metacarpi pollicis 
and Extensor primi internodii pollicis muscles. ’ 

The Lower Extremity t>f tho radius is large, of quadrilateral form, and provided 
with two articular surfaces, one at the extremity for articulation with the caipus, 
and one at the inner side of the bone for articulation with tho ulna. The carpal 
articular surface is of triangular form,, concave, smooth, and divided by a slight 
ant ero- posterior ridge into two parts. Of these, the external is large, of a trian- 
gular form, and articulates with the spaphoid b one ; tho inner, smaller and 
quadrilateral, articulates with the semilunar. The articular surface for the ulna 
is t ailed the sigmoid cj avit% of the radius j it is narrow, concave, smooth, and 
articulates with the head of the ulna. Tho circumference of this end of the bone 
presents three surfaces, an anterior, external, and posterior. The anterior 
surface , rough and irregular, affords attachment to the anterior ligament of 
the wrist-joint. The external surface is prolonged obliquely downwards into 
a strong conical projection, the styloid process , which gives Attachment by its 
base to tho tendon of the Su pin ator lop gns, and by its apex to the external lateral 
ligament of the teistr joint. The outer surface of this process is marked by two 
grooves, which ijin obliquely downwards and forwards, and are separated from 
one another by an elevated ridge. The anterior one gives passage to the tendon 
of the Jjfftenspr-.ossia metacarpi poJii<?is t the posterior one to the tendon of the 
Extensor 'primi ^internodii pollicis, Tho posterior surface is convex, affords 
attachment to the posterior ligament of the wrist, and is marked by three grooves. 
^Proceeding from without iiiwards, the first groove is broad, but shallow, and sub- 
divided into two by A slightly elevated ridge i the outer of these two transmits the 
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the the inner the tendon of the Extensor 
cargi rad ialis brev iot^ The second, which is near the centre of tho bone' is a deep” 
but narrow groove, directed obliquely from above, downwards and outwards ; it 
transmits the tendon of the Extensor secundi Jntemodii pollicis. The third, lying 
most internally, is a broad .groove, for the passage of thetendons of the Extensor 
comm unis digitorum, Extensor ind icis and Extensor minimi digiti ; the tendon of 
the last-named muscle passing througlTtte groove at the point of articulation 
of the radius with the ulna. 

Structure. Similar to that of the other long bones. 

Development (fig. 93). By three centres : one for the- shaft, ami one for each 

extremity. That for the shaft makes 
93.— Plan of the Development of the Kadius. its appearance near the centre of the 

bone, soon after the development of 
the humerus commences. At birth 
the shaft is ossified, but the ends of 
the bone are cartilaginous. About the 
end of the second year, ossification 
commences in the , lqwer epiphysis ; 
and about the fifth year, in the upper 
one. At the age of puberty, the up- 
per epiphysis becomes joined to the 
shaft; the lower epiphysis becoming 
united about the twentieth year. 

Articulations. With four bones : the 
humerus, ulna, scaphoid, and semi- 
lunar. 

Attachment of Muscles, To the tu- 
berosity, t.ho Biceps ; to the oblique 
ridge, the Supinator brevis, Plexor 
digitorum sublirnis, and Flexor longus 
pollicis ; to the shaft (its anterior sur- 
face), the Flexor longus poljicis and 
Pronator quadrat us ; (its posterior sur- 
face), the Extensor ossis metacarpi 
pollicis and Extensor primi internodii 
t#fcfc ' pollicis ; (its guter surface), the Pro- 

nator radii teres; and to the slyloid 
process, the Supinator longus. 

THE HAND. 

The Hand is subdivided into three segments — the Carpus or wrist, the Meta- 
carpus or palm, and the Phalanges or fingers. 

Tub Carpus. 

The bones of the Carpus, eight in number, are arranged in two rows. Those 
of the upper- row, enumerated from the radial to the ulnar side, are the scaphoid, 
semilunar, cuneifprm, and pisiform; those of the lower row, enumerated in the 
same order, are the trapezium, traperibid, os magnum, and unciform. 

Common Characters of Trim Carpat, Bones. 

Each bone (excepting the pisiform) presents six surfaces. Of these, the ante- 
rior or palmar, and thd posterior or dorsal , are t*ough, for ligamentous attachment., 
the dorsal surface being generally the broader of the two. The Superior and 
inferior are articular, the superior generally convex, the inferior concave ; and the 
internal and external are also articular whou in contact with contiguous bones, 
otherwise rough and tubercular. Their structure in all is similar, consisting 
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within of cancellous tissue enclosed in a layer of compact bone. Each bone is also 
developed from a single centre of ossification. 

Bones of the Upper Itow. (Figs. 94, 95.) 

The Scaphoid is the largest bone of the first row. ItJias received its name from 
its fancied rosemlilance to a boat, being broad at one end, and narrowed like a prow 
at the opposite. It is situated at the upper and outer part of the carpus, its 
direction being from above downwards, outwards, and forwards. The superior 
surface is convex, smooth, of triangular shape, and articulates with the lower end . 
of the radius. The inferior surface, directed downwards, outwards, and backwards, 
is smooth, con vox, also triangular, and divided by a slight ridge into two parts, 
the exterftal of which articulates with the trapezium, the inner with the trapezoid. 
The posterior or dorsal surface presonts a narrow, rough groove, which runs the 
entire breadth of the bone, and serves for the attachment of ligaments. The 
anterior or palmar surface is concave above, and elevated at its lower and outer 
part into a prominent rounded tubercle, which projects forwards from the front of 
tho carpus, and gives attachment to the anterior annular ligament of the wrist. 
The external surface is rough and narrow, and gives attachment to the external 
lateral ligament of the wrist, The internal surface presents two articular facets : 
of these, the superior or smaller one is flattened, of semilunar form, and articulates 
with the semilunar ; tho inferior or larger is concave, forming with tho semilunar 
bone, a concavity for tlic head of the os magnum. 

To ascertain to which hand this bone belongs, hold the convex radial articular 
surface upwards, and the dorsal surface backwards ; the prominent tubercle will 
be directed to the side to which the bone belongs. 

Articulations. With five bones : the radius above, trapezium and trapezoid below, 
os magnum and semilunar internally. 

The Semilunar bone may be distinguished by its deep concavity and crescentic 
outline. It is situated in the centre of the upper row of the carpus, between the 
scaphoid and cuneiform. The superior surface , convex, smooth, and bounded by 
four edges, articulates with the radius. The inferior surface is deeply concave, and 
of greater extent from before backwards than* transversely ; it articulates with the 
head of the os magnum, and by a long narrow facet (separated by a ridge from the 
general surface) \Vith the unciform bone. The anterior or palmar and posterior or 
dorsal surfaces are rough, for the attachment of ligaments, the former being the 
broader, and of somewhat rounded form. The external surface presonts a narrow, 
flattened, semilunar facet, for articulation with the scaphoid. The internal surface 
is marked by a smooth, quadrilateral facet, for articulation with the cunoiform. 

To ascertain to which hand this bone belongs, hold it with tho dorsal surface 
upwards, and the convex articular surface backwards ; the quadrilateral articular 
facet will then point to the side to which the bone belongs. 

Articulations. With five bones : the radius above, os magnum and unciform 
below, scaphoid and cuneiform on either side. 

The Cuneiform (V Os Pyramidal ) may be distinguished by its pyramidal shape, 
and by its having an oval, isolated facet, for articulation with the pisiform bone. 
It is situated at the upper and inner side of tho carpus. The superior surface 
presents an internal, rough, nonarticular portion; and an external or articular 
portion, which is convex, smooth, and separated from the lower end of the ulna by 
the interarticular fibro-cartilage of the wrist. The inferio'r surface, directed out- 
wards, is concave, sinuously curved, and smooth for articulation with the unciform. 
Tho posterior or dorsal surface is rough, for the attachment of ligaments. The 
anterior or palmar surface presents, at its inner sido, an oval facet, for articulation 
with the pisiform ; and is rough externally, for ligamenfous attachment. The 
external surface , the base of the pyramid, is marked by a flat, quadrilateral* smooth 
facet, for articulation with the semilunar. The internal surface , the summit of the 
pyramid, is pointed and roughened, for the attachment of the internal lateral 
ligament of tho wrist. 
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To ascertain to which hand this bone belongs, hold it so that the base is directed 
backwards, and the articular facet for the pisiform bone upwards ; the concave arti- 
cular facet will point to the side to which the bone belongs. 

Articulations . With three bones : the semilunar externally, the pisiform in front, 
the unciform below, and with the triangular intcrarticular fibro-cartilago which 
separates it from the lower end of the ulna. 

The Pisifwitb bone may be known by its small size, and by its presenting a 
single articular facet. It is situated at the anterior and inner side of the carpus, is 
nearly circular in form, and presents on its posterior surface a smooth oval facet, 
for articulation with t he cuneiform bone. Tins facet approaches the superior, but 
not the inferior, border of the bone. Thp anterior or palmar surface is rounded and 
rough, and gives attachment to the anterior annular ligament. The outer and inner 
surfaces are also rough, the former being convex, the latter usually concave. 

To ascertain to which hand it belongs, hold the bone with its posterior or arti- 
cular facet downwards, and the nonarticular portion of tlio same surface back- 
wards ; the inner concave surface will then point to the side to which the hone 
belongs. 

Articulations . tWitli one bone, the cuneiform. 

. Attach meat of Muscles. To two : the Flexor carpi ulnaris, and Abductor minimi 
digitij and to the anterior annular ligament. 

Bones of the Loweu How. (Figs. 94, 95.) 

The Trapezium is of very irregular form. It may be distinguished by a deep 
groove, for the tendon of the Flexor carpi radialis muscle. It is situated at tho 
external and inferior part of the carpus, tatween the scaphoid and first meta- 
carpal bone. The superior surface , concave and smooth, is directed upwards and 
in wants, and articulates with the scaphoid. The inferior surf tee, directed down- 
wards and outwards, is oval, concave from side to side, convex from before buck- 
wards, so as to form a saddle-sliaped surface, for articulation with the base of tho 
first metacarpal bone. The anterior or palmar surface is narrow .and rough. 
At its up^per part is a deep groove, running from above obliquely downwards and 
inwards ; it transmits the tendon of the Floxor carpi radialis, and is bounded 
externally by a prominent ridge, the pblique ridge of the trapezium. This surface 
gives attachment to the Abductor pollicis, Flexor ossis motacarpi, and Flexor brevis 
X)p.llicia. muscles; and tho anterior annular ligament. The posterior or dorsal 
surface is rough, and the external surface also broad and rough, for the attachment 
of ligaments. Tho internal surface presents two articular facets; the upper one 
large and concave, articulates with the trapezoid; the lower one, narrow and 
flattened, with tho base of the second metacarpal bone. 

To ascertain to which hand it belongs, hold the bone with the grooved palmar 
snrfaco upwards, and tho external, broad, nonarticular surface backwards ; tho 
saddle-shaped surface will then be directed to tho side to which the bone belongs. 

Articulations . With four leones : the scaphoid above, the trapezoid and second 
metacarpal bones internally, the first metacarpal below. 

Attachment of Muscles . Abductor pollicis, Flexor ossis metacarpi, and part of tho 
Flexor brevis pollicis. 

The Trapezoid is tho smallest bone in tljo second row. It fnay be known by 
its wedge-shaped form, the broad end of the w’edgo forming the dorsal, the narrow 
end the palmar surface ; and by its having four articular surfaces touching each 
other, and separated by sharp edges. The superior surface , quadrilateral in form, 
smooth and slightly concavo, articulates with tho scaphoid. The inferior surface 
articulates with the upper end of the second metacarpal Ifone ; it is convex from 
side to side, concave from before backwards, arid subdivided, by an elevated ridge, 
into two unequal lateral facets. The posterior or dorsal and anterior or 
palmar surfaces are rough, for the attachment of ligaments, tho former being the 
larger of the two. The external surface , convex and smooth, articulates with 
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tlie trapezium. The internal surface is concave and smooth below, for articu- 
lation with the os magnum ; rough above, for the attaclimont of an interosseous 
ligament. 

To ascertain to which side this bono belongs, let the broad dorsal surface bo 
held upwards, and the inferior concavo-convex surface forwards ; the internal con- 
cave surfaco will then point to the side to which tho bone belongs. 

Articulations . With four bones : the scaphoid above, second metacarpal bone 
below, trapezium externally, os magnum internally. 

. Attachment of Muscles. Part of the Flexor brevis pollicis. 

The Us Matjnuni is the largest bono of the carpus, and occupies tho centro of 
tho wrist. It presents above a rounded portion or head, which is received into 
the concavity formed by the scaphoid and semilunar bones ; a constricted portion 
or neck; and, below, the body. The superior surface is rounded, smooth, and 
articulates with the semilunar. The inferior surface is divided by two ridges into 
three facets, for articulation with tho second, third, aud fourth metacarpal bones ; 
that for the third (the middle facet) being the largest of the throe. The j^sterior 
or dorsal surface is broad and imigh ; the anterior or palmar, narrow, rounded, 
and also rough, 4b r the attachment, of ligaments. The external surface articulates 
with the trapezoid by a small facet at its anterior inferior angle, behind which is 
a rough depression for the attachment of an interosseous ligament. Above this is 
a deep and rough groove, which forms part of tho nock, and serves for the attach- 
ment of ligaments, bounded superiorly by a smooth convex surface, for articulation 
with the scaphoid. The internal surface articulates with the unciform by a smooth, 
concave, oblong facet, which occupies its posterior and superior parts ; and is rough 
in front, for the attachment of an interosseous ligament. 

To ascertain to which hand this bone belongs, the rounded head should bo held 
upwards, and the broad dorsal surfaco forwards ;• the internal concave articular 
surface will point to its appropriate side. 

Articulations. With seven bones : the scaphoid and semilunar above ; the second, 
third, and fourth metacarpal below ; the trapezoid on the radial side ; and the unci- 
form on tho ulnar side, 

Attachment of Muscles. Part of the Flexor brevis pollicis. 

The Unciform bone may bo readily distinguished by its wedge-shaped form, and 
the hook-like process that projects from its palmar surface. It is situated at the 
inner and lower angle of the carpus, with its base downwards, resting on the two 
inner metacarpal bones,* and its apex directed upwards and outwards. The superior 
surface , the apex of the wedge, is narrow, convex, smooth, and artioulates with 
tho semilunar. The inferior surface articulates with the fourth and fifth meta- 
carpal bones, the concave surface for each being separated by a ridge, which runs 
from before backwards. The posterior or dt/rsal surface is triangular and rough, 
for ligamentous attachment. The anterior or palmar surface presents, at its lower 
and inner side, a curved hook-like process of bone, the unciform process, directed 
from the palmar surface forwards and outwards. It gives attachment, by its 
apex, to the annular ligament ; by its inner surface, to the .Flexor brevis minimi 
digiti, and the Flexor ossis metacarpi minimi digiti ; and is grooved on its outer 
side, for tho passage of the Flexor tendons into the palm of the hand. Thjs is one 
of the four eminences on tho front of the carpus, to which the anterior annular 
ligament is attached ; the others being the pjsiform internally* the oblique ridge of 
tho trapezium and the tuberosity of the scaphoid externally. Tho internal swr* 
face articulates with the cuneiform by an oblong surface, cut obliquely from above, 
downwards and jn wards. The external surface articulates Ivith tho os magnum 
by its upper and posterior part, tho remaining portion being rough, for the attach- 
ment of ligaments. • 

To ascertain to which hand it belongs, hold the apox of the bone upwards, and 
the broad dorsal surface backwards ; the concavity of the unciform process will be 
clivectod to the side to which the bone belongs. 

Articulations . With five bones : the semilunar above, the fourth and fifth meta- 
curpal below, the cuneiform internally, tho os magnum externally. 
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Attachment of Muscles. To two: tho Plexor brevis minimi digit i, the Flexor 
ossis metaearpi minimi digfti ; and to tlio anterior annular ligament. 

The Metacarpus. 

Tho Metacarpal bones are five in number : they are long cylindrical bones, 
presenting for examination a shaft, and two extremities. 

Common Characters of the Metacarpal Bones. 

The shaft is prismoid in form, and curved longitudinally, so as to be convex in 
the longitudinal direction behind, concave in front. It presents three surfaces : 
two lateral, and ono posterior. The lateral surfaces are concave, for the attach- 
ment of the Inter ossei muscles, and separated from one another by a prominent 
line. The posterior or dorsal surface is triangular, smooth, and flattened below, 
and covered, in the recent state, by the tendons of the lOxtensor muscles. In its 
upper half it is divided by a ridgo into two narrow lateral depressions, for tlio 
attachment of the Dorsal interossei muscles. This ridgo bifurcates a little above 
tho centre of the bone, and its branches run to the small tubercles on each side of 
the digital extremity. • 

The carpal extremity , or base, is of a cuboidal form, and broader behind than in 
front : it articulates above with tho carpus, and on each side with the adjoining 
metacarpal bones ; its dorsal and palmar surfaces being rough, for the attachment 
of tendons and ligaments. 

The digital extremity, or head , presents an oblung surface, flattened at each side, 
for articulation with the first phalanx ; it is broader, and extends farther forwards 
in frout than behind, and is longer in the antero-postorior than in the transverse 
diameter. On either side of the head is a deep depression, surmounted by a 
tubercle, for the attachment of the lateral ligament of the me tacarpo- phalangeal 
joint. Tho posterior surface , broad and flat, supports tho Extensor tend ons^ the 
a/ntc nor surface presents a median groove, bounded on each side by a tubercle, for 
the passage of the Flexor tendons. 

Peculiar Characters of the Metacarpal Bones. • 

Tho metacarpal hone of the thumb is shorter and wider than the rest, diverges 
to a greater degree from the carpus, and its palmar surface is directed inwards 
towards the palm. The shaft is flattened and broad on its dorsal aspect, and does' 1 
not present tbo bifurcated ridge which is found on tho other metacarpal bones ; it 
is concave from before backwards on its palmar surface. The carpal extremity , or 
base, presents a concavo-convex surface, for articulation with the trapezium, and has 
no lateral facets. The digital extremit/y is less convex than that of the other meta- 
carpal bones, broader from side to side than from before backwards, and terminates 
anteriorly in a small articular eminence on each siclo, over which play two sesamoid 
bones* 

The metacarpal hone of the index finger is the longest, and its base the largest 
of the other four. Its carpal extremity is prolonged upwards and inwards. Tlio 
dorsal and palmar surfaces of this extremity are rough, for the attachment of 
tendons and ligaments. It presents four articular facets : the first, at tho end of 
the bone, is concave from side to side, convex from beforo backwards, and articu- 
lates with the trapezoid; the second* on the radial side, is a flat quadrilateral 
facet, for the trapezium; the third, which occupies the outer part of the ulnar side 
of the extremity, is a long narrow facet, for the os magnum ; and the fourth, which 
occupies the iuner part of tho same side, is a considerably broaden surface, for the 
third metacarpal bone. 

The metacarpal bone*of the middle finger is a little smaller than the preceding ; 
it presents a pyramidal eminence on the radial side of its base (dorsal aspect), which 
extends upwards behind the os magnum. The carpal articular facet is concave^ 
behind, flat and horizontal in front, and corresponds to the os magnum. On 
tho radial side is a smooth concave facet, for articulation with the second metacarpal 
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bone ; and on the ulnar side two small oval facets, for articulation with the fourth 
metacarpal. 

The metacarpal bone of the ring-finger is shorter and smaller than tho preceding, 
and its base small and quadrilateral; tho carpal surface of the base presenting two 
facets, for articulation with the unciform and os magnum. On the radial side are 
two oval facets, for articulation with the third metacarpal bone ; and on tho ulnar 
side a single concave facet, for tho fifth metacarpal. 

The metacarpal bone of the little finger may be distinguished by tlio concavo- 
convex form of its carpal surface, which articulates with the unciform ; and from 
having only one lateral articular facet, which corresponds with the fourth meta- 
carpal bone. On its ulnar side is a prominent tubercle, for the insertion of the 
tendon of the Extensor car-pi ulnaris. The dprsal surface of the shaft is marked 
by an oblique ridge, which extends from near the ulnar side of the upper extremity 
to the radial side of the lower. The outer division of this surlaco serves for the 
attachment of the fourth Dorsal interosseous muscle; the inner division is smooth, 
and covered by the Extensor tendons of the little finger. 

Articulations. The first metacarpal Irene articulates with the trapezium ; tho 
second with thfl trapezium, trapczoidcs, os magniun, and third metacarpal bones; 
the third with the os magnum, anti second and fourth metacarpal bones ; the 
fourth with the os magnum, unciform, and third and fifth metae-arpal bones; and 
the fifth with the unciform and fourth metacarpal. 

Attachment of Muscles. To the metacarpal bone of the thumb, three : the Flexor 
ossis metacarpi pollicis, Extensor ossis metarcarpi pollieis, and * first Dorsal inter- 
osseous. To the second metacarpal bone, five : the Flexor carpi radialis, Extensor 
carpi radialis longior, first and second Dorsal interosseous, and first Palmar inter- 
osseous. To the third, five: the Extensor carpi radialis b rev ior, Flexor brevis 
pollicis, Adductor pollicis, and' second and third Dorsal interosseous. To the 
fourth, three : the third and fourth Dorsal and second Palmar interosseous. To 
the fifth, five : the Extensor carpi ulnaris, Flexor carpi ulnaris, Flexor ossis 
metacarpi minimi digiti, fourth Dorsal, and third Palmar interosseous. 

r 

PlfALANiifcS. 

Tho Phalanges are the bones of the fingers ; they are fourteen in number, three 
for each finger, and two for the thumb. They are long bones, and present for 
examination a shaft, anS two extremities. The shaft tapers from above downwards, 
is convex jjosteriorly, concave in front from above downwards, flat from side to 
side, and marked laterally by rough ridges, which give attachment to the fibrous 
sheaths of the Flexor tendons. The metacarpal extremity or base, in the first row, 
presents an oval concave articular surface, broader from side to side than from 
before backwards ; and the same extremity in the other two rows, a double con- 
cavity separated by a longitudinal median ridge, extending from before backwards. 
The digital extremities are smaller than the others, and terminate, in the first and 
second row, in two small lateral condyles, separated by a slight groove; the 
articular surface being prolonged farther forwards on the palmar than on the dorsal 
surface, especially in the first row. * 

The Ungual phalanges are convex on their dorsal, flat on their palmar surfaces ; 
they are recognised by their small size, and# by a rongliened elevated snrface of a 
horseshoe form on the palmar aspect of their ungual extremity, which serves to 
support the sensitive pulp of the finger. 

Articulations . •The first row with the metacarpal bones, and tho second row of 
phalanges ; the second row with the first and third ; the third, with the second 
row. r # 

Attachment of Muscles . To the base of the first phalanx of the thumb, four 
jnuscles : the Extensor primi internodii pollicis, Flexor brevis pollicis, Abductor 
pollicis, Adductor pollicis. To the second phalanx, two: the Flexor longus pollicis, 
and the Extensor socundi internodii. To the base f the first phalanx of the 
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indox finger, the first Dorsal and the first Palmar interosseous ; to that of the 
middle finger, the second and third Dorsal interosseous; to that of the ring, 
finger, tho fourth Dorsal and the second Palmar interosseous ; and to that of the 
little finger, the third Palmar interosseous, the Flexor brevis minimi digiti and 
Abductor minimi digiti. To the second phalanges, the Flexor sublimis digitorum 
Extensor communis digitorum ; and, in addition, the Extensor indicia to the index 
Extensor minimi digiti to tho little finger. To tho third phalanges 
the Flexor profundus digitorum and Extensor communis digitorum. 

Development of the Bones of the Hand. 

The Carpal bona are each developed by a tmgh centre. At birth, they are all 
cartilaginous. Ossification proceeds in the following, order (tig. 96) : in the os 
magnum and unciform an ossific point appears during the first year, the former 
preceding tho latter; in the cuneiform, at tho third year; in the trapezium and 
semilunar, at the fifth year, the former preceding the latter; in tho scaphoid, at 
tho sixth year; 111 tho trapezoid, during tho eighth year; and in the pisiform, 
about the twelfth year. 9 


96. — Plan of the Development of the Hind. 



Tho Metacarpal bony are each developed by two centres : one for the shaft, ahd 
one for the digital extremity, for the four inner metacarpal bones ; one for the 
shaft, and one for the base, for the metacarpal bone of the thumb, which in this 
respect resembles the phalanges. Ossification commences in the centre of th» 
shaft about the sixth week, and gradually proceeds to either end of the bone ; 
About the third year the digital extremities of tho four inner inetncaipal bones, and 
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the base of the first metacarpal, commence to ossify, and they unite about tlie 
twentieth year.' 

The Phalanges aro each developed by two centres : one for the Rhaft, and ono 
for the base. Ossification commences in the shaft, in all three rows, at about the 
sixth week, and gradually involves the whole of the bono excepting tho upper 
extremity. Ossification of the base commences in the first row between the third 
and fourth years, and a year later in those of the second and third rows. The two 
contres becomo united in each row, between tho oightoenth and twentieth years. 

Op the Lower Extremity. 

The Lower Extremity consists of three segments, the thigh, leg, and foot, which 
correspond to the arm, forearm} and hand in tho upper oxtremity. It is connected 
to the trunk through the os iuuominatnm, or haunch, which is homologous with 
the shoulder. 

The Os Innomtnatitm. 

The Os Jnnohimatum, or nameless bone, so called from bearing no resemblance 
to any known object, is a large irregular- shaped bone, which, with its fellow of 
tho opposite side, forms the sides and anterior wall of the pelvic cavity. In 
young subjects it consists of three separate parts, which meet and form the large 
cup-like cavity, situated near the middle of the outer side of the bone; ami, 
although in the adult these have become united, it is usual to describe the bone as 
divisible into three portions — the ilium, the ischium, and the pubes. 

The ilium, so called from its supporting the flank (ilia), is the superior broad 
and expanded portion which runs upwards from tho upper and back part of the 
acetabulum, and forms the prominence of the hip. 

The ischium the hip) is the inferior and strongest portion of the bone ; 

it proceeds downwards from the acetabulum, expands into a large tuberosity, and 
then, curving upwards, forms with the descending ramus of the pubes a large 
aperture v the obturator foramen. 

The jfmhes is that portion which runs horizon tally inwards from the inner 
side of the acetabulum for about two inches, then makes a sudden bend, and 
descends to the same extent : it forms the front of the pelvis, supports the external 
organs of generation, and has received its name from being covered with hair. 

The Ilium presents for explanation two surfaces, an external and an internal, 
a crest, and two borders, an anterior and a posterior. 

External Surface or Dorsum of* the Ilium (fig. 97). The back part of this 
surface is directed backwards, down wants, and outwards ; its front part forwards, 
downwards, and outwards. It is smooth, convex in front, deeply concave behind ; 
bounded above by the crest, below by the upper border of the acetabulum ; in 
front and behind, by the anterior and posterior borders. This surface is crossed 
in an arched direction by three semicircular lines, t He.^iiperi or, middle, and inferior 
curved lines. The superior curved line, tho shortest of the three, commences at 
the crest, about two inches in front of its posterior extremity ; it is at first dis- 
tinctly marked, but as it passes downwards and outwards to tho upper part of the 
great sacro-sciatic notch, where it terminates, it becomes less marked, and is often 
altogether lost. The rough surface included between this line ancf the crest, affords 
attachment to part of the Gluteus maximus above, a few fibres of the Pyriformis 
below. The middle curved line, the longest of the three commences at the crest, 
about an inch behind its anterior extromity, and, taking a ourved direction down- 
wards and backwards, terminates at the upper part of thegqpat sacro-sciatic notch. 
The space between tho middle and superior curved lines and the crest is concave, 
and affords attachment to the Gluteus medius muscle. Near the central part of 
this line may often be observed the orifice of a a&taie&t foramen. Tho inferior 
curved lino, the least, distinct of the three, commences in front at the tipper part 
of tho anterior jnferior^ spinous process, and taking a ourved direction backwards 
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and .downwards, terminates at the anterior part of the great sacro-sciatic notch. 
Iho suifoco of bono included between the middle and inferior curved lines is 
concave from above downwards, convex from before backwards, and affords attach. 

9*— flight Os Iimominatmn. External Surface. 
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ment to the Glutting minimus muscle,, Beneath the inferior curved line, and cor- 
responding to the upper part of the acetabulum, is a smooth eminence (sometimes 
a depression), to which is attached the reflec ted tendon of the Rectus femoris 
jnupclp. 

Tho Internal Surface (fig. 98) of the ilium is bounded above b y the crest, below 
by a prominent lino, tlfe linea ilio-pectiuea, and before and behind by the anterior 
and posterior borders. It presents anteriorly a large smooth concave surface, 
called the internal iliac fossa, or venter of the ilium , whidli lodges tho II incus muscle, 
anfl presents at its lower part the orifice of a nutrient canal. Behind the iliac? 
a is a rough surface, divided into two portions, a ^perior and an inferior. 
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The inferior or auricular portion, so called from its rosemblance in shape to the 
ear, is coated with cartilage in the recent state, and articulates with a similar 
shaped surface on the side of tho sacrum. The superior portion is concave and 
rough, for the attachment of tho posterior sac ro -iliac ligaments. 

The crest of tho ilium is convex in its general outline and sinuously curved, 
being bent inwards anteriorly, outwards posteriorly. It is longer in the female 
than in the male, very thick behind, and thinner at tho centre than at the ex- 


98. — Right Os Innoininatum. Internal Surface. 



tremities. It terminates at either end in a prominent eminence, the ante rior 
superior and posterior superior spinous process. The surface of the crest , is 
broad, and divided into an external lip, an internal lip, and an intermediate space. 
To the external lip is attached the Tensor vagin ro femoris, Obliquus externus 
abdominis, and Latissimus dorsi, and by it# whole length th£ fascia lata ; to tho 
^interspace between tho lips, the Internal oblique; to the internal lip, the Trans- 
yersalis, Quadratus lumborum, and Erector spin©. 

The anterior bordcxfcof the ilium is concave. It presents two projections. 
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separated by a notch. Of those, the uppermost, situated at the junction of the 
crest and anterior border, is called tho anterior superior spinous process of the 
ilium, the outer border of which gives attachment to the fascia lata, and tho origin 
of the Tensor vaginae feinoris ; its inner border, to the Iliacus mtornug ; whilst its 
extremity affords attachment to Poupart’s ligament, andthe origin of the Sartorius. 
Beneath this eminence is a notch which gives attachment to the Sartorius muscle, 
and across which passes the external cutaneous nerve. -BelowTiKe notch is the 
Inferior spinous process, which terminates in the upper lip of the aceta- 
bulum ; it gives attachment to the straight tendon of the Rectus femoris muscle. 
On the inner side of the anterior inferior spinous process is a broad shallow groo ve, 
over which passes the Iliacus muscle. The posterior border of the ilium, shorter 
than the anterior, also presents two projections separatod by a notch, tho posterior 
superior and the posterior inferior spinous processes. The former corresponds 
with that portion of tho posterior surface of tho ilium which servos for the attach- 
ment of the sacro-iliac ligamonts ; the latter to the auricular portion which articu- 
lates with tho sacrum. Below tho posterior inferior spinous process is a deep 
notch, the great sacro-sciatic. 

The [schiurrit forms the lower and back part of the os innonfinatum. It is 
divisible into a thick and solid portion, the body ; the tuberosity, a large rough 
eminence, on which the body rests in sitting; and a thin ascending part, the 
ramus. 

The body, somewhat triangular in form, presents throe surfaces, external, in- 
ternal, and posterior. Tho external surface corresponds to that portion of tho 
acetabulum formed by the ischium ; it is smooth and concave above, and forms a 
little more than two-fifths of that cavity ; its outer margin is bounded by a pro- 
minent rim or lip, to which the cotyloid fibro-cartilage is attached. Below the 
acetabulum, between it and the tuberosity, is a deep groove, along which the tendon 
of the Obturator extemus muscle runs, as it passes outwards, to be inserted into 
the digital fossa of the femur. Tho internal surface is smooth, concave, and forms 
tho lateral boundary of the truo pelvic cavity ; it is broad above, and separated 
from the venter of the ilium by the linea ilio-pcctinea ; narrow below, its posterior 
border is encroached upon, a little below its centre, by the spine of the iScliium, 
above and below which are the greater and lesser sacro-sciatic notches ; in front, it 
presents a sharp margin, which forms the outer boundary of the obturator foramen. 
This surface is perforated by two or three large vascular foramina, and affords 
attachment to part of the Obturator internus muscle. The posterior surface is 
quadrilateral in form, broad and smooth above, narrow below whero it becomes 
continuous with the tuberosity ; it is limited, in front, by the margin of the ace- 
tabulum ; behind, by the front part of the great sacro-sciatic notch. This surface 
supports the Pyriformis, the two Gemelli, tod the Obturator internus muscles, in 
their passage outwards to the great trochanter. The body of the ischium presents 
three borders, posterior, inferior, and internal. The posterior border presents, a 
little below the centre, a thin and pointed triangular eminence, the spine of the 
ischium, more or less elongated in different subjects. Its external surface gives 
attachment to the Gemellus superior, its intomal surface to the Coccygeus and 
Levator ani ; whilst to the pointed extremity is connected tho lesser sacro-sciatic 
ligament. Above the spine is a notch of large size, the great sacro-sciatic, converted 
into a foramen b f tho lesser sacro-sciatic ligament ; it transmits the Pyriformis 
^upcle,..tb^.g}uteal^y^sds, and superior gluteal nerve passing out of the pelvis 
above the muscle f the sciatic artery, the greater and lesser sciatic nerves, the in- 
ternal pudic vessels and nerve, and a small nerve to the Obturator internus muscle 
below it. Below the spine is a smaller notch, the lesser sacro-sciatic ; it is smooth, 
coated in the recent stkte with cartilage, the surface of which presents numerous, 
markings corresponding to the subdivisions of the tendon of the Obturator internus 
which winds over it. It is converted into a foramen by the sacro-sciatic ligaments, ^ 
and tUMB^S Jendon of the Obturator internus, the nerve which supplies that 
muscle, tod the pudio vessels and nerve. The inferior border is thick and broad ; 
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at itB point of junction with tlie posterior is tlio tuberosity of tlio ischium. The 
internal border is tliiu, and forms the outer circumference of the obturator 
foramen. 

The tuberosity presents for examination an external lip, an internal lip, and an 
intermediate space. The external lip gives attachment to the Quatlratus femoris, 
and part of tlio Adductor magnus muscle#. The inner lip is bounded by a sharp 
ridge, for the attachment of a falciform prolongation of the great sacro- s ciatic 1 i ga- 
ment ; it presents a groove’ on the inner side of this for the lodgment of the intern al 
pudic vessels and nerve ; and, more anteriorly, has attached the Trans versus p orino 
fWid ^Erector penis muscles. The intermediate surface presents four distinct 
impressions. Two of these, seen at the front part of the tuberosity, are rough, 
elongated, and separated from each other by a prominent ridge ; the outer one 
gives attachment to the Adductor magnus, the inner one to the groat sacro- s ciati c 
ligament. Two, situated at the back part, are smooth, larger in size, and separated 
bv an ohliijuo ridge: from the upper and outer arises the Se mi- memln-an os us ; 
from the lower and inner, the Hi ceps and Scmi-tcndi nosus. The uppermost part, 
of the tuberosity gives attachment to the Gemellus inferior. 

The ramus, <rr ascend ing fa inns, is the thin flattened part of tlie ischium, which 
ascends from the tuberosity upwards and inwards, and joins the ramus of the pubes 
—their point of junction being indicated in the adult by a rough eminence. The 
outer surface of the ramus is rough, for the attachment of the Obturator cx tenuis 
muscle, also some fibres of the Adductor magnus, and of the Gracilis ; its inner 
surface forms part of the anterior wall of the pelvis. Its inner border is thick, 
rough, slightly everted, forms part of the ontlet of tlie pelvis, and serves for the 
attachment of the crus penis* Its outer border is thin and sharp, and forms part 
of the inner margin of the obturator foramen. 

The Pubes forms the anterior part of the os innouiinatum ; it is divisible into a 
horizontal ramus or body, and a perpendicular ramus. 

Tlie body, or horizontal ramus , presents for examination two extremities, an outer 
and an inner, and four surfaces. The outer extremity, the thickest part of the 
bone, forms one- fifth of the cavity of tlio acetabulum ; it presents, above,, a rough 
eminence, the i ilio-pectiiical, which serves to indicate the point of junction of the 
ilium and pubes. The inner extremity is tlie symphysis ; it is oval, covered by 
eight or nine transverse ridges, or a serips of nipple- like processes arranged in 
rows, separated by grooves; they serve for the attachment of the interarticular 
fibro- cartilage, placed • between it aud the opposite bone. The upper surf are, 
triangular in form, wider externally than internally, is bounded behind by a sharp 
ridge, tlie pectineal line, or linea ilio-pec tinea, which, running outwards, marks tlie 
brim of the true pelvis. The surface of hone in front of the pubic portion of tlio 
linea ilio-pec tinea, serves for the attachment of the JPcctineus muscle. This ridge 
terminates internally at a tubercle, which projects forwards, and is called the sjrine 
of tho pubes. The portion of bone included between the spine and inner extre- 
mity of the pubes is called the crest ; it serves for the attachment of the Rec tus, 
Pyramid alis, and conjoined tendon of the Internal obliquo and Trans versalis. The 
point of junction of the crest with tho symphysis is called the angle of the jrubes. 
The inferior surface, presents, externally, a broad and deep oblique groove, for tlio 
passage of the obturator vessels and nerve ; and, internally, a sliarp margin, which 
forms part of the circumference of the obturator foramen. Its External surface , flat 
and compressed, serves for the attachment of muscles. Its internal surface , convex 
from above downwards, concave from side to side, is smooth, and forms part of the 
anterior wall of Jhe pelvis. 

The descending ramus of the pubes passes outwards and downwards, becoming 
thinner and narrower as it descends, and joins with tho rafhns of tho ischium. Its 
external surface is rough, for the atttaehpaent of muscles ; the Adductor longns 
above, the Adductor brevis below ; the Gracilis .alpng jts inner border, the Com- 
pressor urethra* towards its internal aspect ; and a portion of the Obturator externus 
where it enters into the formation of the foramen of that name. Its inner surface 
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is smooth. Its inner border is thick, rough, and everted, especially in females. In 
the malo it serves for the attachment of the crus penis. Its outer border forms part 
of the circurnferenco of the obturator foramen. 

The cotyloul cavity , or acetabulum , is a deep, cup-shaped, hemispherical de- 
pression ; formed, internally, by the pubes, above by the ilium, behind and below 
by the ischium ; a little less than two-fifths being formed by the ilium, a little 
more than two-fifths by the ischium, and the remaining fifth by the pubes. It is 
bounded by a prominent uneven rim, which is thick and strong above, and serves 
for the attachment of a fibro- cartilaginous structure which contracts its orifice, 
and deepens the surface for articulation. It presents on its inner side a deep notch, 
the cotyloid notch, which transmits the nutrient vessels into the interior of the 
joint, and is continuous with a circular depression at the bottom of the cavity : 
this depression is perforated by numerous apertures, lodges a mass of fat, and its 
margins servo for the attachment of the ligamentum teres. Tho notch is converted, 
in tho natural state, into a foramen by a denso ligamentous band which passes 
across it. Through this foramen the nutrient vessels and nerves enter tho joint. 

Thc ubturatpr or thyroid foramen is a large aperture, situated between the 
ischium and pubes. In tho male it is large, of an oval form, its longest diameter 
being obliquely from above downwards ; in the female it is smaller, and more tri- 
angular. It is bounded by a thin uneven margin, to which a strong membrano is 
attached ; and presents, at its upper and outer part, a deep groove, which runs 
from the pelvis obliquely forwards, inwards, and downwards. This groove is con- 
verted into a foramen by the obturator membrane, and transmits the obturator 
vessels and nerve. 

Structure. This bone consists of much cancellous tissue, especially where it is 
thick, enclosed between two layers of dense compact tissue. In the thinner parts 
of the bone, as at the bottom of the acetabulum and centre of the iliac fossa, it is 
usually semi-transparent, and composed entirely of compact tissue. 

Development (fig. 99). By ehjkt centres: threo primary — 0110 for the ilium, ono 
for the ischium, and one for the pubes ; and jive secondary — one for the crest of tho 
ilium its whole length, one for the anterior inferior spinous process (said to occur 
more frequently in the male than the female), one for the tuberosity of the ischium, 
one for the symphysis pubis (more frequent in the female than tho male), and one 
for the Y-sliapcd piece at the bottom of the acetabulum. These various centres 
appear in tho following order: First, in the ilium, at the lower part of the bone, 
immediately above the sciatic notch, at about the same period that the develop- 
ment of the vertebra) commences. Secondly, in the body of the ischium, at about 
the third month of foetal life. Thirdly, in the body of tho pubes, between tho fourth 
and fifth months. At birth, the three primary centres are quite separate, tho crest, 
the bottom of the acetabulum, and the raim of* tho ischium and pubes, being still 
cartilaginous. At about the sixth year, tffo rami of the pubes and ischium are 
almost completely ossified. About the thirteenth or fourteenth year, the three 
divisions of tho bone have extended their growth into tho bottom of the acetabu- 
lum, being separated from each other by a Y-shaped portion of cartilage, which 
now presents traces of ossification. The ilium and ischium then become joined, 
and lastly tho pubes, through the intervention of this Y-shaped portion. At about 
the age of puberty, ossification takes place in eacli of the remaining portions, and 
they become joined to the rest of tho bone about the twenty-fifth year. . 

Articulations. With its fellow of the opposite side, the sacrum and femur. 

Attachment of Muscles. Ilium. To the outer lip of the crest, the Tensor vaginal 
femoris, Obliquus oxternus abdominis, and Latissimus dorsi ; to the internal lip, 
the Transvorsalis, Quadratus lumborum, and Erector spina) ; to the interspace 
between the lips, the ©bliquus internus. To the outer surface of the ilium, tho 
Gluteus maximus, Gluteus medius, Gluteus minimus, reflected tendon of Rectus, 
portion of Pyriformis ; to the internal surface, the lliacns ; to the anterior border; 
the Sartorius and straight tendon of the Rectus. Ischium. To its outer surface,* 
the Obturator externus ; internal surface, Obturator internus and Levator anii 
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To tho spine, the Gemellus superior, Levator ani, and Coccygeus. To the 
tuberosity, the Biceps, Semi-tendinosus, Semi-mombranosus, Quadratus femoris. 
Adductor magnus, Gemellus inferior, Trans versus perinei, Erector penis. To tho 
pubes, the Obliquus exfcernus, Obliquus internus, Trans versalis, Kectus, Pyramida- 
lis, Psoas parvus, Pectineus, Adductor longus, Adductor brevis, Gracilis, Obtu- 
rator externus and internus, Levator ani, Compressor urethrro, and occasionally a 
fow fibres of the Accelerator urime. 


99. — Plan of tho Development of the Os Innominatum. 



The 3 JPrimary centres atnitt throuy/t "YkShafutl flit r* } Hlout flu forty 
F.piphyec* aj 2 *a,T about jficb arty , & unite, about year 


The Pelvis (figs. 100, toi). 

4 

The Pelvis, so called from its resemblance to a basin, is stronger and more 
massively Constructed than either the Cranial or thoracic cavity ; it is a bony 
ring, interposed between the lower end of the spine, .which it supports, and the 
lower extremities, upon which it rests. It is composed of four bones : tho two 
ossa innomiiiata, which bound it on either side and in front ; and the sacrum and 
coccyx, which complete it behind. m 

The pelvis is divided by a prominent line, the linoa ilio-pdctinea,into tho false 
and true pelvis. • • 

The fdlse pelvis is all that expanded portion of the pelvic cavity which is 
situated above the linea ilio-peotinea. It is bounded on each side by the ossa ilii ; 
in front it is incomplete, presenting a wide interval between the spinous processes 
of the ilia on either side, which is filled iip in the reebnt state by the parictcs of 
the abdomen ; behind, in tho middle line, is a deep notcB. This broad shallow 
cavity is fitted to support the intestines, and to trahstait part of their weight to 
the anterior wall oF the abdomen. 

• The true pehi r is all that part of the pelvic cavity which is situated beneath 
the linea ilio-pectmca. It is smaller than the false pelvis, but its walls are more 
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perfect. For convenience of description, it is divided into a superior circunw 
ference or inlet, an inferior circumference or outlet, and a cavity. 

The superior circumference forms the margin or brim of the pelvis, the included 
space being called the inlet. It is formed by tho linea ilio-pectinea, completed in 
front by tho spine and crest of the pubes, and behind by tho anterior margiu of 
the base of tho sacrum and sacro-vertebral angle. 


ioo. — Male Pelvis (Adult). 



ioi. — F emale Pelvis (Adult). 



The Met of the pelvis is somewhat, heart- shaped; obtusely pointed in front, 
diverging on either side; and encroached upon behind by the projection forwards 
of the promontory of the sacrum. It has three principal diameters : antero* 
posterior (sacro-pubiC), transverse, and oblique; The antero-posterior extends 
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Yrom tlie sacro- vertebral angle to the symphysis pubis ; its averago measnremont 
is four inches. The transverse extends across the greatest width of the inlet, 
from the middle of the brim on one side to the same point on the opposite ; its 
average measurement is live inches. The oblique extends from the margin of the 
pelvis, corresponding to the ilio-pectineal eminence on ono side* to the sacro-iliac 
symphysis on the opposite side ; its average measurement is also five inches. 

The cavity of the true pelvis is bounded in front by the symphysis pubis ; 
behind by the concavity of the sacrum and coccyx, which, curving forwards 
above and below, contracts the inlet and outlet of the canal ; and laterally it is 
bounded by a broad, smooth, quadrangular plate of bone, corresponding to the 
inner surface of the body of the iscliium. The cavity is shallow in front, mea- 
suring at the symphysis au inch and a half in depth, three inches and a half in the 
middle, and four inches and a half posteriorly. Erom this description, it will 
be seen that the cavity of 1 lie pelvis is a short curved canal, considerably deeper 
on its posterior than on its anterior wall, and broader in the middle than at either 
extremity, from the projection forwards of the sacro -coccygeal column above and 
below. This cavity contains, in the recent Subject, the rectum, bladder, and part 
of the organs of generation. The rectum is placed at the back of the pelvis, and 
corresponds to the curve of the sacro-coceygeal column ; tlie bladder in front-, 
behind the symphysis pubis. In tlio female, the uterus and vagina occupy the 
interval between these parts. 

The lower circumference of the pelvis is very irregular, and forms what is 
called the outlet. It is bounded by three prominent eminences : one posterior, 
formed b\ the point of the coccyx ; and one on each side, the tuberosities of the 
ischia. These eminences are separated by three notches : one in front, # tlie pubic 
arch , formed by the convergence of the rami of tlie ischia and pubes on each side. 
The other notches, one on each side, are formed by the sacrum and coccyx behind, 
the ischium in front, and the ilium above : they are called the so*: ro-sci a lien niches ; 
in the natural state they are converted into foramina by the lesser and greater 
sacro-sciatic ligaments. 

The diameters of the outlet of the pelvis are two, antcro-posterior and trans- 
verse* 'The ant era-posterior extends from the tip of the coccyx to the lower part 
of the symphysis pubis, and the transverse from the posterior part of one ischial ic 
tuberosity to tlio same point on the opposite side : the average measurement of 
both is four inches. The an tero- posterior diameter varies with the length of the 
coccyx, and is .capable of increase 
or diminution, on account of the 
mobility of that bone. 

Position of the Pc/ vis. In 1 lie 
erect posture, the pelvis is placed 
obliquely with regard to the trunk 
of the body : the pelvic surface of 
the symphysis pubis looking up- 
wards and backwards, tlio con- 
cavity of the sacrum and coccyx 
looking downwards and forwards ; 
the base of tlio sacrum in well- 
formed female bodies, being nearly 
four inches above the upper border 
of the symphysis pubis, and the 
apex of the coccyx a little more than 
half an inch above its lower border. 

The obliquity is much greater in 
the foetus, and at an early period of 
life, than in the adult. 

* Arcs tf the Pelvis (fig. 102). The 


102. — Vertical Section of the Pelvis, with lines 
indicating the Axes of the Pelvis. 
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plane of the inlofc of the true pelvis will bo represented by a line drawn from the 
base of the sacrum to tho upper margin of the symphysis pubis. A line carried 
at right angles with this at its middle, would correspond at ono extremity 
with the umbilicus, and at the other with the middle of the coccyx ; the axis of 
the inlet is therefore directed downwards and backwards. The axis of tho 
outlet produced upwards would touch tho baso of tho sacrum, and is therefore 
directed downwards and forwards. The axis of tho cavity is curved like tho 
cavity itself : this curve corresponds to the concavity of the sacrum and coccyx, 
tho extremities being indicated by tho central points of the inlet and outlet. A 
knowledge of the direction of these axes serves to explain the course of the foetus 
in its passage through the pelvis during parturition. It is also important to the 
surgeon, as indicating the direction of the force required in the removal of calculi 
from the bladder, and as determining the direction in which instruments should be 
used in operations upon the pelvic viscera. 

Differences between the Male and Female Pelvis . In tho male tho bones are 
thicker and stronger, and the muscular eminences and impressions on tlicir 
surfaces more strongly marked. The male pelvis is altogether more mas- 
sive ; its cavity is deeper and narrower, and the obturator foramina of larger size. 
In the female tho bones are lighter and more expanded, the muscular impres- 
sions on their surfaces are only slightly marked, and the pelvis generally is less 
massive in structure. Tho iliac fossae are broad, and tho spines of the ilia 
widely separated; hence the great prominence of the h£f>s. The inlet and tho 
outlet are larger; the cavity is more capacious, and the spines of the ischia project 
less into it. The promontory is less projecting, the sacrum wider and less 
curved,* and the coccyx more moveable. The arch of the pubes is wider, and its 
edges more everted. Tho tuberosities of the ischia and the acetabula aro wider 
apart. 

In th c feel ns and lor several years after birth, the pelvis is small in proportion 
to that of the adult. The cavity is deep, and tho projection of the sacro- vertebral 
angle less marked. The an tero- posterior and transverse diameters are nearly 
equal. About puberty, the pelvis in both sexes presents tho general characters of 
the adult male pelvis, but after puberty it acquires its proper sexual characters. 


The Femur or Thigh-Bone. 


Tho Femur is the longest, largest, and strongest bone in the skeleton, and almost 
perfectly cylindrical in the greater part of its extent. In the erect posture it is 
not vertical, being separated from its fellow above by a considerable interval, which 
corresponds to tho entire breadth of the pelvis, but inclining gradually downwards 
and inwards, so as to approach its fellow towards its lower part, for tlie purpose of 
bringing the knee-joint near tho line of gravity of tho body. The degree of this 
inclination varies in different persons, and is greater in the female than in tho 
male, on account of the greater breadth of the pelvis. The femur, like other long 
bones, is divisible into a shaft, and two extremities. 

The Upper Extremity presents for examination a head, a neck, and the greater 
* and lesser trochanters. 

Tho head , which is globular, and forms rather more than a hemisphere, is di- 1 
rected upwards, inwards, and a little'for wards, the greater part of its convexity 
being abovo and in front. Its surface is smooth, coated with cartilage in tho 
recent state, and presents, a little bohind and below its centre, an ovoid depression, 
for the attachment of the ligamontum teres. The neck is a flattened pyramidal 
process of bone, wliich»connects the head wiih tho shaft. It varies in length and 

* It is not unusual, however, to find the sacrum in the female presenting a considerable 
curve extending throughout its whole length. 
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obliquity at various periods of life, and 
under different circumstances. Before 
puberty it is directed obliquely, so as to 
form a gentle curve from the axis of the 
shaft. In the adult male it forms an ob- 
tuse angle with the shaft, being directed 
upwards, inwards, and a little forwards. 
In the femalo it approaches more nearly 
a right angle. Occasionally, in very old 
subjects, and more especially in those 
greatly debilitated, its direction becomes 
horizontal ; so that the head sinks below 
the level of the trochanter, and its length 
diminishes to such a degree, that the 
head becomes almost contiguous with the 
shaft. The neck is flattened from before 
backwards, contracted in the middle, and 
broader at its outer extremity, whero it 
is connected with the shaft, than at its 
summit, whero it is attached to the head. 
It is much broader in the vertical than in 
the antero-postorior diameter, and much 
thicker below than above, on account of 
the greater amount of resistance required 
in sustaining tho weight of the trunk. 
The anterior surface of the neck is per- 
forated by numerous vascular foramina. 
The 'posterior surface is smooth, and is 
broader and more concave than tho an- 
terior; it receives towards its outer side 
the attachment of the capsular ligament 
of the hip. The superior banter is short 
and thick, bonnded externally by the grea t 
trochanter, and its surface perforated by 
large foramina. The inferior border , long 
and narrow', curves a little backwards, to 
terminate at the lesser trochanter. 

The Trochanters ( rpo^au , to run or roll) 
are prominent processes of bone which 
afford leverage to the muscles which 
rotate the thigh on its axis. They are two 
in number, the greater and tho lesser. 

The Great Trochanter is a large ir- 
regular quadrilateral eminence, situated 
at the outer side of the neck, * at its 
junction with the upper part of the shaft* 
It is directed a little outwards and back* 
wards, and, in the adult, is about three 
quarters of an inch lower than the head, 
It presents for examination two surfaces, 
and four borders. The external surface, 
quadrilateral in form, is broad, rough, 
convex, and marked by a prominent 
diagonal line, which extends from the 
posterior superior to the anterior inferior 
^ngle • this lifte serves for the attachment 
of the tendon of tho Ghitqus medius. 


103. — Right Femur. Anterior Surface. 
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Above the line is a triangular surface, sometimes rough for part of the tendon of 
the same muscle, sometimes smooth for the interposition of a bursa between that 
tendon and the bone. Below and behind the diagonal lino is a smooth triangular 
surface over which the tendon of the Gluteus maximus , muscle plays, a bursa 
being interposed. The internal • surface is of much less extent than the external, 
and presents at its base a deep depression, the digital or trochanteric fosspi for the 
attachment of the tendon of the O btura tor jDxternus muscle. The superior border 
is free ; it is thick and irregular, and marked by impressions for the attachment 
of the Pyriformis behind, the Obturator ^internus and (Scmelli in front. The 
inferior border corresponds to tho point of junction of the base" of the trochanter 
with the outer surface of tho shaft ; it is rough, prominent, slightly curved, and 
gives attachment to the upper part of tho Vastus externus muscle. The anterior 
border is prominent, somewhat irregular, as well as the surface of bone imme- 
diately below it ; it affords attachment by its outer part to the Qjuteas. .minimus. 
Tho posterior border is very prominent, and appears as a free rounded edge, which 
forms tho back part of the digital fossa. 

The Lesser Trochanter is a conical eminence, which varies in size in different 
subjects ; it projects from the lower and back part of fhe base o£ tho neck. Its 
base is triangular, and connected with the adjacent parts of the bone by three well- 
marked borders : of these, the superior is continuous with the lower border of the 
neck ; the posterior , with tho posterior intertrochanteric lino ; and the inferior , with 
tho middle divisiou of the linea aspera. Its summit, which is directed inwards 
and backwards, is rough, and gives insertion to tho tendon of the Psoas magnus. 
The Iliacus is inserted into the shaft below tho lesser trochanter, between the 
Vastus internus in front, and tho Pectineus behind. A well-marked prominence, 
of variable size, which projects from the upper and front part of tho nock, at 
its junction with the great trochanter, is called tho tubercle of the femur ; it is 
the point of mooting of three muscles, the Gluteus minimus externally, the Vastus 
externus below, and tho tendon of the Obturator internus and Gemelli above. 
Running obliquely downwards and inwards from the tubercle is the spiral line of 
the lemur, or anterior intertrochanteric line ; it winds round the inner side of the 
shaft, below the lesser trochanter, and terminates in the linea aspera, about two 
inches below this eminence. Its upper half is rough, and affords attachment to 
tho capsular ligament of tho hip joint ; its lower half is less prominent, and gives 
attachment to the upper part of the Vastus internus. The posterior intertro- 
chanteric line is very prominent, and run&*frdm the summit of the great trochanter 
downwards and inwards to the npper and back part of the lesser trochanter. Its 
upper half forms the posterior border of the groat trochanter. ,A well-marked 
eminence commences about tho middle of the posterior intertrochanteric line, and 
passes vertically downwards for about two inches along the back part of the shaft : ' 
it is called the linea quadrff,ti f and gives attachment to the Quadratus femoris, and 
a few fibres of the Adductor magnus muscles. 

The Shaft, almo st perfectly cylindrical in form, is a little broader above than in 
the centre, and somewhat flattened . from before backwards below. It is slightly 
arched, so as to be convex m front ; concave behind, where it is strengthened by 
* a prominent longitudinal ridge, the linea aspera. It presents for examination 
three borders separating three surfaces. Of the three borders, one, the linea 
aspera, is posterior ; the other two are placed laterally. 

The linea aspera (fig. 104) is a prominent longitudinal ridge or crest, presenting, 
on tho middle third of the bone, an external lip, an internal lip, and a rough inter- 
mediate space. A little hbove the centre of the shaft, this crest divides into three 
lines : * the most external one becomos very rough, an& is contihucd almost verti- 
cally upwards to the base of the great trochanter ; the middle one, the least dis- 
tinct, is continued to tho base of the trochanter minor ; and the internal one is 
lost above in the spiral line of the femur. Below, the linea aspera divides into 

* Of those three lines, only the outor and inner are described by many anatomists : the 
linea aspera is then said to bifurcate above and below. 
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two bifurcations, winch enclose between 
them a triangular space (the popliteal 
space), upon which rests tlfcr popliteal 
^artery*. ... Of these two bifurcations, the 
outer branch is the most prominent, and 
descends to the summit of the outer con- 
dyle. The inner branch is less marked, 
presents a broad and shallow groove for 
the passage of the femoral artery, and 
terminates in a small tubercle at the 
summit of the internal condyle. 

To the inner lip of the linca aspera, 
along its whole length, is attached the 
Vast us interims ; and to the whole length 
of the outer lip, the Vastus externus. The 
Adductor magnttS is also attached to the 
whole length of tlio linea aspera, being 
connected with J.ho outer lip above, and 
the i finer lip below. Between the Vastus 
externus and the Adductor ruagnns are 
attached two muscles, viz., the Gluteus 
maximus above, and the short head of the 
Biceps below. Between the Adductor 
magnus and the Vastus interims lour 
muscles are attached: the Iliacus ami 
Pectineus above (the latter to the middle 
of the upper divisions) ; below these, the 
Adductor, brevis and Adductor longus. 
The linea aspera is perforated a little 
below its centre by the nutrient canal, 
which is directed obliquely upwards. 

The two lateral borders of the femur 
arc only slightly marked, the outer one 
extending from the anterior inferior 
angle of the great trochanter to the an- 
terior extremity of tlio external condyle ; 
the inner one from the spiral lino, at a 
point opposite the trochanter minor, to 
the anterior extremity of tlio internal 
condyle. The internal bonier marks the 
limit of attachment of the Orureusigusclo 
internally. 

The anterior surface includes that por- 
tion of the shaft which is situated between 
the two lateral borders. It is smooth, 
convex, broader above and below than in 
the centre, slightly twisted, so that its 
upper part is directed forwards and a little 
outwards, its lower part forwards and a 
little inwards. To the upper three- 
fourths of this surface the grureus is 
attached; the lower fourth is separated 
from the muscle by the intervention of 
tlio synovial membrane of tlio knee-joint, 
and affords attachment to the Subcrurous* 
to a small extent. Tho external surface 
includes tho portion of bone between tho 


104. — Right Femur. Posterior Surface. 
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external border and the outer lip of the linea aspera ; it is continuous above, with 
the outer surface of the great trochanter; below with the outer surface of the ex- 
ternal condyle : to its upper-three fourths is attached the outer portion of tho 
Crureus muscle. The internal surface includes the portion of bone between tho 
internal border and the inner lip of tho linea aspera ; it is continuous, above, 
with the lower border of tho neck ; below, with the inner side of the internal 
condyle : it is covered by the Vastus interims iunscle. 

The Lower Extremity , larger than tho upper, is of a cuboid form, flattened from 
before backwards, and divided by an interval presenting a smooth depression in 
front and a notch of considerable size behind, into two largo eminences, the con- 
dyles (koiYuXoc, a knuckle). The interval is called the inter condyloid notch . Tho 
external condyle is the more prominent anteriorly, and is tho broader both in the 
antero-poHterior and transverse diameters. The internal condyle is the narrower, 
longer, and more prominent internally. This difference in the length of the two 
condyles is only observed when the boue is perpendicular, and depends upon the 
obliquity oi tho thigh-bones, in consequence of their separation above at tho articu- 
lation with the pelvis. If the femur is held obliquely, the surfaces of the two con- 
dyles will be seen to be nearly horizontal. The two condyles arc directly continuous 
in front, and form a smooth trochlear surface, the external border of which i^more 
prominent, and ascends higher than the internal one. This surface articulates 
with the patella. It presents a median groove, which extends downwards and 
backwards to the intercondyloid notch ; and two lateral convexities, of which tho 
external is the broader, more prominent, and prolonged farther upwards upon the 
front of the outer condyle. The intercondyloid notch lodges the crucial ligaments; 
it is bounded laterally by tlie opposed surfaces of the two condyles, and in front 
by the lower end of the shaft. 

Outer Condyle. The outer surface of the external condyle presents, a little 
behind its centre, an eminence, the outer tuberosity ; it is less prominent than the 
inner tuberosity, and gives attachment to the external lateral ligament of tlie knee. 
Immediately beneath it, is a groove which commences at a depression a little be- 
hind the centre of the lower border of this surface : the depression is for the tendon 
of origin of tlie Popliieus muscle ; the groove in which this tendon is contained, is 
smooth, covered with cartilage in the recent state, and runs upwards and back- 
wards to tho posterior extremity of the condyle. The inner surface of the outer 
condyle forms one of the lateral boundaries of the intercondyloid notch and 
gives^attachmcnt, by its posterior part, to the anterior crucial ligament. The in- 
ferior surface is convex, smooth, and broader than that of the internal condyle. 
Tho posterior oxtremity is convex and smooth : just above tho articular surface is 
a depression for the tendon of the outer head of tlie GastrQgnjenjius,. above which is 
the origin of the Plantaris. 

Inner Condyle . Tho inner surface of the inner condyle presents a convex emi- 
nence, tlie inner tuberosity, rough, for the attachment of the internal lateral liga- 
ment. Above this tuberosity, at the termination of the inner bifurcation of tho 
linea aspera, is a tubercle, for the insertion of tho tendon of the Adductor 
magnus ; and behind land beneath the tubercle a depression for the tendon of 
the innpr head of the Gastrocnemius. The outer side of tho inner condyle forms 
one of the lateral boundaries of the intercondyloid notch, and gives attachment, 
by its anterior part, to the posterior cracial ligamont. Its inferior or articular 
surface is convex, and presents a less extensive surface than tho external condyle. 

Structure . The shaft of tho femur is a cylinder of compact tissue, hollowed by 
a largo medullary canal. Tlie cylinder is of great thickness pnd density in the 
middle third of the shaft, where tho bone is narrowest, and the medullary canal 
well formed ; but abdve and below this, the cylinder gradually becomes thinner, 
owing to a separation of the layers of the bone into cancelli, which project into the 
medullary* canal and finally obliterate it, so that tho upper and lower ends of tho 
shaft, and the articular extremities more especially, consist of cancellated tissue, 
invested by a thin compact layer. 
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The arrangement of tlio cancelli in tho ends of the femur is remarkable. In the 
upper end (lig. 105), they run in parallel 

columns a a from the summit of the head 105.— Diagram showing the Structure of 

to tho thiok under wall of the neck, the Neck of the Femur. (Ward.) 
while a series of transverse fibres b b 
cross the parallel columns, and connect 
them to the thin tipper wall of the neck. 

Another series of plates c c springs from 
the whole interior of tho cylinder above 
the lesser trochanter ; these pass upwards 
and converge to form a series of arches 
beneath the upper wall of the neck, near 
its junction with tho great trochanter. 

This structure is admirably adapted to 
sustain, with the greatest mechanical 
advantage, concussion or weight trans- 
mitted from above, and serves an im- 
portant .office in strengthening a part 
especially liable to fracture. 

In the lower end, the cancelli spring on all sides from tho inner snrfaco of the 
cylinder, and descend in a perpendicular direction to the articular surface, the 
cancelli being strongest and having a more accurately perpendicular course above 
the condyles. 

Articulations. With three bones : the os innominatum, tibia, and patella. 

Dcvdojmieni (fig. 106). The 

femur is developed by five centres : 106.- -Plan of the Development of the Femur, 

one for the shaft, one for each ex- Bv Five Centres. 



tremity, and one for each trochanter. 
Of all the long bones, except the 
clavicle, it is the first to show traces 
of ossification; this commences in 
the shaft, at about the fifth week 
of foetal life, the centres of ossifica- 
tion in the epiphyses appearing in 
the following order: First, in the 
lower end of the bone, at the ninth 
month of foetal life; from this 
the condyles and tuberosities are 
formed; in the head, at the end 
of the first year after birth ; in the 
great trochanter, during the fourth 
year ; and in the lesser trochanter, 
between the thirteenth and four- 
teenth. The order in which the 
epiphyses are joined to the shaft, is 
the reverse of that of their appear- 
ance ; their junction does not com- 
mence until after puberty, the lesser 
trochanter being first joined, then 
the greater, then tho head, and, 
lastly, the [inferior extremity (tho 
first in which ossification com- 
menced), which is not united until 



the twentieth year. 

# Attachment of Muscles. To the great trochanter: the Gluteus medic Glutens 
minimus, Pyrifortnis, Obturator intemus, Obturator externus, Gemellus superior, 
Gemellus inferior, aud Quadrator femoris. To tho lesser trochanter: the Psoas 
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magnus, and the Iliacus below it. To the shaft, its posterior surface : the Vastus 
oxternns, Glutous rnaximus, short head of the Biceps, Vastus interims, Adductor 
magnus, Pectineus, Adductor brevis, and Adductor longus; to its anterior surface: 
the Crureus, and Sub-crureus. To tho condyles : the Gastrocnemius, Plantaris, 
and Poplitcus. 


107. — Bight Patella. 
Anterior Surface. 


THE LEG. , w 

The skeleton of the Leg consists of three bones : tho Patella, a large sesamoid 
bone, placed in front of the knee ; and tho Tibia, and Fibula. 

. The Patella. (Figs. 107, 108). 

The Patella is a flat, triangular bone, situated at the anterior part of the knee- 
joint. It resembles the sesamoid bones, from being developed in tho tendon of the 
Quadriceps extensor, and in its structure, being composed throughout of dense 
cancellous tissue; but it is generally regarded as analogous to the olecranon 
process of tho ulna, which occasionally exists as a separate piece, connected to the 
shaft of the bone by a continuation of the tendon of the Triceps muscle.* It 
serves to protect tho front of the joint, and increases the leverage of the Quadri- 
ceps extensor by making it act at a greater angle. It presents an anterior and 
posterior surface, three borders, a base, and an apex. 

The antenor surface is convex, perforated by small apertures, for tho passage 
of nutrient vessels, and marked by numorous rough 
longitudinal striro. This surface is covered, in the 
recent state, by an expansion from the tendon of the 
Quadriceps extensor, and separated from the integument 
by a bursa. It gives attachment below to the liga- 
nientum patel ho. Tho posterior surface presents a 

smooth, oval-shaped, articular surface, covered with 
(‘artilago in the recent state, and divided into two facets 
by a vertical ridge, which descends from the superior 
towards tho inferior angle of the bone. Tlie ridge 
corresponds to the groove on the trochlear surface of 
the femur, and the two facets to the articular surfaces 
of the two condyles ; the outer facet, for articulation 
with the outer condyle, being the broader and deeper. 
This character serves to indicate the side to which the 
bone belongs. Below the articular surface is a rough, 
convex, non-articular depression, the lower half of which 
gives attachment to the ligamentum patellae ; the upper 
half being separated from tho head of the tibia by 
adipose tissue. 

The superior and lateral borders give attachment to 
the tendon of the Quadriceps extensor; the superior 
border , to that portion of tho tendon which is derived 
from the Rectus and Crureus muscles ; and the lateral 
borders, to the portion derived from the external and 
* internal Vasti muscles. 

The base, or superior border , is thick, direoted upwards, and cut obliquely at the 
oxpense of its outer surface ; it receives the attachment, as already mentioned, of 
part of tho Quadriceps extensor tendon. ■» 

The apex is pointed, and gives attachment to the ligamentum patella;. 



108. — Posterior Surface. 




the fibula above the knee-joint, 
Limbs' pp. I 9 » 24.) 
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Structure. It consists of donso 
cancellous tissue, covered by a 
thin compact lamina. 

Development . By a single 
centre, which makes its appear- 
ance, according to Beclard, about 
the third year. In two instances, 
I have seen this bone cartila- 
ginous throughout, at a much 
later period (six years). More 
rarely, the bone is developed 
by two centres, placed side by 
» side. 

Articulations. With tho two 
condyles of the femur. 

Attachment nf Muscles. Tho 
Rectus, Orurcus, Vastus interims, 
anti Vastus •externus. These 
muscles joined at their insertion 
constitute tho Quadriceps exten- 
sor cruris. 

The Tima. (Figs. 109, no) 

The Tibia is situated at the 
front and inner side of the leg, 
and, excepting ‘the femur, is the 
longest and largest bone in the 
skeleton. It is prismoid in form, 
expanded above, where it enters 
into the knee-joint, more slightly 
enlargqfl below. In the male, 
its direction is vertical, and pa- 
rallel with the bone of the oppo- 
site side ; but in the female it 
lias a slight oblique^ direction 
downwards and outwards, to 
compensate for the oblique direc- 
tion of the femur inwards. It 
presents for examination a shaft 
and two extremities. 

The Upper Extremity, or head, 
is large and expanded on each 
side into two lateral eminences, 
the tubcrogijtics. Superiorly, the 
tuberosities present two smooth 
concave surfaces, which articu- 
late with tho condylos of tho 
femur; the internal articular sur- 
face is longer than the external, 
and oval from before backwards, 
to articulate with the internal 
condyle ; the external one being 
broader, flatter, and more circu- 
lar, to articular with the ex- 
► ternal condyle. Between the 
two articular surfaces, and nearer 
the posterior than tho anterior 


109. — Bones of tho Right Leg. Anterior Surface. 
Jl t a 
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aspect of the bone, is an eminence, tl^spjncujs process pf. the, tibia, surmounted by 
a prominent tuber cle on each side, which gives attachment to the extremities of 
thojyanilunar fib V 9 ‘ cartilages ; in front and behind the spinous process is a rough 
depression for tho attachment of the anterior and posterior crucial ligaments and 
the somilunar cartilages. Tho anterior surfaces of the tuberosities arc continuous 
with ono. another, forming a single largo surface, which is somewhat flattened : it 
is triangular, broad above, and perforated by large vascular foramina, narrow 
below, where it terminates in a prominent oblong elevatidfi of large size, the 
tubercle of the tibia; the lower half of this tubercle is rough, far the attachment 
°f the ligamentum patella? ; the uppor half is a smooth facet corresponding, in tho 
recent state, with a bursa which separates the ligament from the bone. Posteriorly, 
the tuberosities are separated from each other by a shallow depression, the popliteal 
notch, which givos attachment to tho po sterior crucial ligament. The posterior 
surface of the inner tuberosity presents a deep transverse groove, for the insertion of * 
the tendon of the Semimembranosus ; and the posterior surface of the outer one, a 
flat articular facet, nearly circular in form, directed downwards, backwards, and out- 
wards, for articulation with the fibula. The lateral surfaces are convex and rough : the 
internal one, the. most prominent, gives attachment to the internal lateral ligament- 

Tho Shaft of the tibia is of a triangular prismoid form, broad above, gradually 
decreasing iu size to the commencement of its Iqwer fourth, its most slender p^rt 
where fracture most frequently occurs ; it then enlarges again towards its lower 
extremity. It presents for examination three surfaces and three borders. 

Tho anterior harder, the most prominent of the three, is called tho crest of the 
tibia, or, in popular language, the shin ; it commences above at the tubercle, and 
terminates below at, the anterior margin of the inner malleolus. This border is 
v-ery prominent in the upper two-thirds of its extent, smooth and rounded below. 

It presents a very dloxuous course, being curved outwards above, and inwards 
below ; it. gives attachment to the deep fascia of the leg. 

Tho internal border is smooth and rounded above and below, but more promi- 
nent in the centre ; it commences at tho back part of tho inner tuberosity, and 
terminates at the posterior border of the internal malleolus ; its upper third gives 
attachment to the internal laferal ligament of the knee* and to some fibres of the 
Popliteus muscle ; its middle third, to some fibres of the Soleus and Flexor longus 
digitoruin muscles. 

The oriental harder is thin and prominent, especially its central part, and gives 
attachment to the interosseous .membrane ; it commences above in front of tho 
iibular articular facet; and bifurcates below, to form the boundaries of a triangular 
rough surface, for the attachment of the interosseous ligament, connecting the tibia 
and fibula.. 

The internal surface is smooth, convex, and broader above than below ; its upper 
third, directed forwards and inwards, is covered by tho aponeurosis derived from 
the tendon of the JSartorius, and by the tendons of the Gracilis and Semitendinosus, 
all of which are inserted noarly as far forwards as the anterior border ; in the rest 
of its extent it is Subcutaneous. 

The external surface is narrower tlmn the internal ; its upper two-thirds present 
a shallow groove for the attachment of the Tibialis anticus muscle ; its lower third 
is smooth convex, curves gradually forwards to the anterior part of the bone, and 
is covered from within outwards by the tendons of the following muscles : Tibialis 
anticus, Extensor Jffpprius polligis^Extensor lo^ua digitprum, Peroneus tertius. 

The posterior surface (fig. no) presents, at its upper part, a prominent ridge, 
the oblique line of the tibia, which extends from the back part of tho articular facet 
for the fibul^ obliquely downwards, to the internal border, at the junction of its 
upper and middle thinls. It marks the limit for the insertion of the Popliteus 
mua&le, and serves for the attachment of the popliteal fascia, and part of the 
Soleus* Flexor longus digitoruin, jind Tibialis posticus muscles; M10 triangular 
oJncavo sai*race,~above^ and V the inner side of this line, gives attachment* 
to the Popliteus muscle. The middle third of the posterior suriace is 
* K 
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divided by a vertical ridge into 
two lateral halves : the ridge is 
well marked at its commence- 
ment at the oblique line, but 
becomes gradually indistinct be- 
low : tho inner and broader half 
gives attachment to the Flexor 
longus digitorum, the outer and 
narrower to part of the Tibialis 
posticus. Tho remaining part of 
the bone is covered by the Tibialis 
posticus, Flexor longus digito- 
rum, and Flexor longus pollicis 
muscles. Immediately below the 
oblique line is the medullary 
foramen, which is directed ob- 
liq uely down wards. 

The Lmcnr • Extremity, much 
smaller than the upper, presents 
five surfaces ; it is prolonged 
downwards, on its inner side, into 
a strong process, the internal 
malleolus. Tho inferior surface 
of the bone is quadrilateral, and 
smooth, for articulation with 
the astragalus. This surface is 
narrow internally, where it be- 
comes continuous with the ar- 
ticular surface of the inner 
malleolus, broader externally, 
and traversed from before back- 
wards <>y a slight elevation, se- 
parating two lateral depressions. 
The anterior surface of the 
lower extremity is smooth and 
rounded above, and covered by 
the tendons of the Extensor^ 
niuscles of the toes; its lower 
margin presents a rough trans- 
verse depression, for the attach- 
ment of the anterior ligament 
of the ankle-joint : tho posterior 
surface presents ~ a superficial 
groove directod obliquely down- 
wards and inwards, continuous 
with a similar groove on the 
posterior extremity of the astra- 
galus, and serving for the passage 
of the tendon of tho Flexor 
longus pollicis : the external 
surface presents a triangular 
rough depression for the attach- 
ment of the inferior interosseous 
ligament connecting it with the 
fibula; the lower part of this 
• depression is smooth in some 
bones, covered with cartilage in 


no. — Bones of the Right Leg. Posterior Surface. 
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the recent state, and articulating with the fibula. This surface is bounded by 
two prominent ridges, continuous above with the interosseous ridge ; they afford 
attachment to the anterior and posterior tibio-fibular ligaments. The internal 
surface of the lower extremity is prolonged downwards to form a strong pyramidal 
process, flattened from without inwards, the inner malloolus. The inner surface 
of this process is convex and subcutaneous ; its outer surface , smooth and slightly 
concave, deepens the articular surface for the astragalus ; its anterior border is 
rough, for the attacliment of ligamentous fibres ; its posterior border presents a 
broad and deep groove, directed obliquely downwards and inwards, which is oc- 
casionally double : this groove transmits the tendons of tlio Tibialis posticus and 
Flexor longus digitorum muscles. The summit of tho iuternal malleolus is marked 
by a rough depression behind, for tho attachment of the internal lateral ligament 
of the ankle-joint. 

Structure. Like that of the other long bones. 

Development, By three centres (fig. in) : one for the shaft., and one for each 
extremity. Ossification commences in tho centre of the shaft about the same time 


hi. — P lan of tho Development of tho Tibia. 
By Three Centres. 



as in tho femur, the fifth week, and 
gradually extends towards either ^ex- 
tremity. The ceutre for tho upper 
epiphysis appears at birth ; it is flat- 
tened in form, and has a thin tongue- 
shaped process in front, which forms 
the tubercle. That for tho lower 
epiphysis appears in the second year. 
The lower epiphysis joins the shaft 
at about the twentieth year, and the 
upper one about the twenty-fifth 
year. Two additional centres occa- 
sionally exist, one for the tongue- 
shaped process of tho upper epiphysis, 
the tubercle, and one for the inner 
malleolus. * 

Articulations . With three bones: 
tho femur, fibula, and astragalus. 

Attachment of Muscles. To the 
inner tuberosity, the Semimembra- 
nosus : to the outer tuberosity, tho 
Tibialis anticus and Extensor longus 
digitorum : to the shaft, its internal 
surface, the Sartorius, Gracilis, and 
Semitendinosus ; to its external sur- 
face, the Tibialis anticus ; to its poste- 


rior surface, the Popliteus, Soleus, Flexor longus digitorum, and Tibialis posticus ; 
to the tubercle, the ligamcntum patelliu. 


The FrnuLA. (Figs. 109, no.) 

The Fibula is situated at the outer side of the leg. It is the smaller of the 
two bones, and, improportion to its longth, the most slender of all the long bones ; 
it is placed nearly parallel with the tibia. Its upper extremity is small, placed 
below tho level of the knee-joint, and excluded from its formation ; tho lower 
extromity inclines a little forwards, so as to be on a plane anterior to that of the 
upper end, projects below the tibia, and forms the outer anklo. It presents for 

examination a shaft and two extremities. 

Tho Upper Extremity, or Head, is of an irregular rounded form, presenting 
above a flattened articular facet, directed upwards mid inwards, for articulation 
with a corresponding foept on the external tuberosity of the tibia. On tho outer ' 
side is a thick and rough prominence, continued behind into a pointed eminence, 

K 2 
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the st yloid process , which projects upwards from tlio posterior part of the head. 
The prominence gives attachment to the tendon of the TiWpg Tm^ele T and to the 
long external l ateral ligament of tho knee, the ligament dividing tho tendon into 
two parts. ' The summit of the styloid process gives attachment to the short 
external lateral ligament. The remaining part of tho circumference of tho head 
is rough, for the attachment, in front, of tho anterior superior tibio-fibular liga- 
ment, and the upper and anterior part of the Peroncus longus ; and behind, to 
the posterior superior tibio-fibular ligament, and the upper fibres of the outer head 
of the Soleus muscle. 

Tho Lower Extremity, or external malleolus , is of a pyramidal form, somewhat 
flattened from without inwards, and is longer, and descends lower, than tho inter nal 
malleolus. Its external surface, is convex, subcutaneous, and continuous with a 
triangular (also subcutaneous) surface on the outer side of the shaft. The internal 
surface presents in front a smooth triangular facet, broader above than below, and 
convex from above downwards, which articulates with a corresponding surface on 
tho outer side of the astragalus. Behind and beneath the articular surface is a 
rough depression, which gives attachment to the posterior fasciculus of the external 
lateral ligament of the ankle. The anterior border is thick and rough, and marked 
below by a depression for the attachment of tho anterior fasciculus of tho external 
lateral ligament. Tho -posterior border is broad and marked by a shallow groove, 
for the passage of the tendons of the Peroncus longus and brevis muscles. Tho 
summit is rounded, and gives attachment to the middle fasciculus of the external 
lateral ligament. 

The Shaft presents three surfaces and three borders. The anterior border com- 
mences above in front of the head, runs vertically downwards to a little below the 
middle of the bone, and then, curving a little outwards, bifurcates below. The two 
lines so formed bound the triangular subcutaneous surface immediately above the 
outer side of tho, external malleolus. This border gives attachment to an inter- 
muscular septum, which separates tho muscles on the anterior surface from those 
on the external. 

Tho internal border , or interosseous ridyc , is situated close to the inner side of 
the preceding, and runs nearly parallel with it in the upper third of its extent, but 
diverges from it so as to include a broader space in the lower two-thirds. It 
commences above just beneath the head of the hone (sometimes it is quite indistinct, 
for about an inch below the head), and terminates below at tho apex of a rough 
triangular surface immediately above the articular facet of the external malleolus. 
It sorves for the attachment of the interosseous membrane, and separates the 
extensor muscles in front from the flexor muscles behind. The portion of bone 
included between the interior and interosseous lines forms the anterior surface. 

The posterior border is sharp and prominent ; it commences above at the base of 
the styloid process, and terminates below in the posterior border of the outer malleo- 
lus. It is directed outwards above, backwards in tho middle of its course, back- 
wards and a little inwards below, and gives attachment to an aponeurosis which 
separates the muscles on : the outer from those on the inner surface of the shaft. 
The portion of bone included between this line and the interosseous ridge, and 
which includes more than half of the whole circumference of the fibula, is .known as 
the internal surface. Its upper three-fourths are subdivided into two parts, an an- 
terior and a* posterior, by a very prominent fidge, th eobligws line of the fibula, which 
commences above at the inner si do of the head, and terminates by becoming con- 
tinuous with the interosseous ridge at the lower fourth of tho hone. The oblique 
line attaches an. aponeurosis which separates the Tibialis posticus from the Soleus 
above, and the Flexor longus pollicis below. This line sometimes ceases just before 
approaching the interosseous ridge. • 

Ti e anterior surface is the interval between tho anterior and interosseous lines. 

% It is extremely narrow and flat in the upper third of its extent ; broader and grooved 
longitudinally in its lower third ; it serves for the attachment of three muscles, 
the Extensor longus digitorum, Peroncus ter Uus^and Extensor longus pollicis. 
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Tho external surface , much broader than the preceding, and often deeply 
grooved, is directed outwards in the upper two- thirds of its course, backwards in 
tho lower third, where it is continuous with the posterior border of the external 
malleolus. This surface is completely occupied by the Peroneus longus and brevis 
muscles. 

The infernal surface is the interval between tho interosseous ridge and tho 
posterior border, and occupies nearly two-thirds of the circumference of tho bone. 
Its upper three-fourths are divided into an anterior and a posterior portion by a 
very prominent ridge already mentioned, tho oblique lino of the fibula. The 
anterior portion is directed inwards, and is grooved for the attachment of the 
Tibialis posticus muscle. The posterior portion is continuous below with the 
rough triangular surface above the articular facet of the outer malleolus ; it is 
directed backwards above, backwards and inwards at its middle, directly inwards 
below. 0 Its upper fourth is rough, for the attachment of the Soleus musclo ; its 
lower part presents a triangular rough surface, connected to tho tibia by a strong 
interosseous ligament, and between these two points the entire surface is covered 
by tho fibres of origin of tho Flexor longus pollicis muscle. At about the middle 
of this surface is the nutrient foramen, which is directed downwards. 


Ayy.™ about /yffy.f. 


about 25 (b 


In order to distinguish the side to which tho bone belongs, hold it with tho 

lower extremity downwards, and the broad 
112. — Plan of the Development of tho groove for the Peronei tendons backwards, to- 
Fibula. J$y Three Centres. wards the holder : the triangular subcutaneous 
tX f 9 surface will then bo directed to the side to 

^ which the bone belongs. 

Ayy " about about 25 ft A rtic u la Hons . W itli two bones : the tibia and 

astragalus. 

Ip| Development. By three centres (fig. 112) : 

I fj one for the shaft, and otic for each extremity. 

E j Ossification commences in the shaft about the 

I j sixth week of foetal life, a little later than in 

jh; the tibia, and extonds gradually towards tho cx- 

|y tremities. At birth both ends arc cartilaginous, 

ijjj Ossification commences in the lower end in the 

jp second year, and in the upper one about the 

fourth year. The lower epiphysis, the first in 
|$j which ossification commences, becomes united 

■j j to tho shaft first, contrary to the law which 

] appears to prevail with regard to tho junction 

1 of the epiphyses with the shaft: this takes • 

I place about the twentieth year ; the upper epi- 

I physis is joined about tho twenty-fifth year. * 

I Attachment of Muscles . To tho head, the 

M % Biceps, Soleus,. and Peroneus longus : to tho 

about 20* y- ita anter j or surface, the Extensor longus 

digitorum, Peroneus fortius, and Extensor 
** **t‘ t* longus pollicis; to the internal surface, the 

Soleus, Tibialis posticus, and Flexor lorigus pollicis : to tlio external surface, tbo 
Peroneus longus and brevis. • 


Awvnn at St 


\ Unit** about 20$ y* 


THE FOOT. (Figs. 113, 114.) 

Tho skeleton of tlie Foot consists of throe divisions : the Tarsus, Metatarsus, ami 
Phalanges. , Thb T „. 


Tho hones of the Tarsus are seven in numbor : vis. , the calcaneum, or os calcis, 
astragalus, cuboid, scaphoid, intomal, middle, and external cuneiform bonos . 

* It will be observed that in tho fibula, as in other long bone ? the epiphysis towards 
which the nutrient artery is directed is the oue first joined to the shaft. 
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The Calcaneum. 

The Calcaneum, or Os Galas, is the largest and strongest of the tarsal hones 
It is irregularly cuboidal in form, and situated at tho lower and hack part of the' 
foot, serving to transmit the weight of the body to the ground, and forming a strong 
lever for the muscles of tho calf. It presents for examination six surfaces : supe! 
rior, inferior, external, internal, anterior, and posterior. 

The superior surface is formed behind, of the upper aspect of that part of 
the os calcis which projects backwards to form the heel. It varies in length 
in different individuals ; is convex from side to side, concave from before back- 
wards, and corresponds above to a mass of adipose substance placed in front of 
the tondo Achillis. In the middle of the superior surface are two (sometimes three) 
articular facets, separated by a broad shallow groove, which is directed obliquely 
forwards and outwards, and is rough for the attachment of the interosseous liga- 
ment connecting the astragalus and os calcis. Of the two articular surfaces, tho 
external is the larger, and situated on the body of the bone : it is of an oblong 
form, wider behind than in front, and convex from before backwards. The 
'internal articular surface is supported on a projecting process of bone, called the 
lesser process of the calcanemu (sustentaculum tali) ; it is also oblong, concave 
longitudinally, and sometimes subdivided into two parts, which differ in size and 
shape. More anteriorly is seen the upper surface of the greater process, marked by 
a rough depression for the attachment of numerous ligaments, and the origin of 
the Kxtensor brevis digitorum muscle. 

The inferior surface is narrow, rough, uneven, wider behind than in front, 
and convex from side to side; it is bounded posteriorly by two tubercles, 
separated by a rough depression ; the external, small, prominent, and rounded, 
gives attachment to part of the Abductor minimi digiti ; the internal, broador and 
larger, for the support of the heel, gives attachment, by its prominent inner 
margin, to the Abductor pollicis, and in front to the Flexor brevis digitorum 
muscles; the depression between the tubercles attaches the Abductor minimi digiti 
and plantar fascia. The rough surface in front, of the tubercles gives attach- 
ment to the long plantar ligament, and to the outer head of the Flexor accessorius 
muscle ; and to a prominent tubercle nearer tho anterior part of the bono, as well 
as to a transverse groovo in front of it, is attached the short plantar ligament, 

Tho external surface is broad, flat, and almost subcutaneous ; it presents near 
ils centre a tubercle, for the attachment of the middle fasciculus of tho external 
lateral ligament. Above the tubercle is a broad smooth surface, giving attach- 
ment, at its upper and anterior part, to the external as tragal o- cal cane an ligament ; 
and in front of the tubercle a narrow surface marked by two oblique grooves, 
separated by an elevated ridge : the superior groove transmits the tendon of the 
Peroneus brevis ; the inferior, the tendon of the Peroneus longus ; the intervening 
ridge" gives attachment to a prolongation from the external annular ligament. 

The internal surface presents a deep concavity, directed obliquely downwards 
and forwards, for tho transmission of tho plantar vessels and nerves and Flexor 
\dons into tho sole of tho foot ; it affords attachment to part of tho Flexor 
^ssofius muscle. This surfaco presents an eminence of bone, the lesser process, 

\ <^h projects horizontally inwards from its upper and fore part, and to which a 

s\ y the tendon of tho Tibialis posticus is attached. This process is concave 
above, and supports the anterior articular surface of tho astragalus ; below, it is 
convex, and grooved for tho tendon of the Flexor Ion gus pqllicis. Its free margin 
is rough for the attachment of ligaments. * 

Tho anterior snifdcCj of a somewhat triangular form, is smooth, concavo- 
convex, and articulate! with the cuboid. It is surmounted, on its outer side, by a 
rough promincnCo, which forms an important guide to the surgeon in the per- 
formance of Chopart’s amputation. 

Tho posterior surface is rough, prominent, convex, and wider below than 
above. Its lower part is rough, for tho attachment of the tondo AchiUis, and 
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of the Plantaris muscle ; its uppor part is smooth, coated with cartilage, and 
corresponds to a bursa which separates that tendon from the bone. 

Articulations. With two bones : tlio astragalus and cuboid. 

Attachment of Muscles. Part of the Tibialis posticus, the tendo Achillis, Plan- 
taris, Abductor pollicis, Abductor minimi digiti, Plexor brovis digitorum, Flexor 
accessorius, and Extensor brovis digitorum. 

The Cuboid. 

The Cuboid bone is placed on the outer side of the foot, in front of the os 
calcis, and behind the fourth and fifth metatarsal bones. It is of a pyramidal 
shape, its base being directed upwards and inwards, its apex downwards and out- 
wards. It may be distinguished from the other tarsal bones by the cxistenco of 
a deep groove on its under surface, for tlio tendon of the Peroneus longus muscle. 
It presents for examination six surfaces : three articular and three non-articulur. 

The non-articular surfaces- are the superior, inferior, and external. The 
superior or dorsal surface, directed upwards and outwards, is rough, for tlio 
attachment of numerous ligaments. The inferior or plantar surface presents 
in front, a deep groove, which runs obliquely from without, forwards and inwards ; 
it lodges the tendon of the Peroneus longus, and is hounded behind by a promi- 
nent ridge, terminating externally in an eminence, tlio tuberosity of the cuboid, 
the surface of which presents a convex facet, for articulation witli the sesamoid 
bone of the tendon contained in tlio groove. The ridge anil surface of bone 
behind it are rough, for tho^att achment of tlio long and short plantar ligaments. 
A few fibres of the Plexor brevis pollicis may be traced to this surface. Thu 
external surface , the smallest and narrowest of the three, presents a deep notch 
formed by the commencement of the peroneal groove. 

The articular surfaces are the posterior, anterior, and internal. The posterior 
surface is smooth, triangular, concavo-convex, for articulation with the anterior 
surface of the os calcis. The anterior , of smaller size, but also irregularly trian- 
gular, is divided by a vertical ridge into two facets : the inner fleet-, quadrilateral 
in form, prticulates with the fourth metatarsal bone; the outer one, larger and 
more triangular, articulates with tho fifth metatarsal. The internal surface is 
broad, rough, irregularly quadrilateral, presenting at its middle and upper part a 
small oval facet, for articulation with tlio external cuneiform bone ; arid behind 
tins (occasionally) a smaller facet, for articulation with the scaphoid; it is rough 
in tlie rest of its extent, for tlio attachment of strong interosseous ligaments. 

To ascertain to which foot it belongs, hold the bout* so that its under surface, 
marked by the peroneal groove, looks downwards, and the large concavo-convex 
articular surface backwards, towards the holder : the narrow non-articular surface, 
marked by the commencement of the peroneal groove, will point to the side to 
which the bone belongs. 

Articulations. With four bones : the os calcis, external cuneiform, and the fourth 
aud fifth metatarsal bones, occasionally with the scaphoid. 

Attachment of Muscles. Part of the Flexor brevis pollicis. 

The Astragalus. 

The Astragalus (fig. 113) is the largest ofjho tarsal bones, next to tho os calcis. 
It occupies the middle and upper part of tho tarsus, supporting the tibia above, 
articulating with tlio malleoli on either side, resting below upon the* os calcis, and 
joined in front to .the scaphoid. This bone may easily be recognised by its large 
rounded head, by the broad articular facet on its upper convex surface, or by the 
two articular facets separated by a deep groove on its und?r concave surface. It 
presents six surfaces for examination. 

The superior surface presents, behind, a broad smooth trochlear surface, for 
articulation with the tibia. The trochlea is broader in front than behind, convex 
from before backwards, slightly concave from side to side ; in front of it is tlio 
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upper surface of the neck of the astragalus ; rough for the attachment of ligaments. 
Tho inferior surface presents two articular facets separated by a deep groove. 
The groove runs obliquely forwards and outwards, becoming gradually broader 
and deeper in front: it corresponds with a similar groove upon the upper surface' 
of the os calcis, and forms, when articulated with that bone, a canal, filled up 
in the recent state by the calcanoo-astragaloid interosseous ligament. Of tho 
two articular facets, tho posterior is the larger, of an oblong form, and deeply 
concave from side to side ; the anterior, although nearly of equal length, is nar- 
rower, of an elongated oval form, convex longitudinally, and often subdivided 
into two by an elevated ridge ; of these the posterior articulates with tho lessor 
process of tho os calcis ; tho anterior, with the upper surface of the calcaneo- 
scaphoid ligament. The internal surface presents at its upper part a pear-shaped 
articular facet for the inner malleolus, continuous above with the trochlear surface ; 
below the articular surface is a rough depression, for the attachment of tho deep 
portion of the internal lateral ligament. Tho external surface presents a large’ 
triangular facet, concavo from abovo downwards, for articulation with the external 
malleolus ; it is continuous above with the trochlear surface ; and in front of it is 
a rough depression for tho attachment of the anterior fasciculus of the external 
lateral ligament. The anterior surface , convex and rounded, forms the head of 
the astragalus ; it is smooth, of an oval form, and directed obliquely inwards and 
downwards ; it is continuous below with that part of the anterior facet on the 
under surface which rests upon the cal canco- scaphoid ligament. The head is 
surrounded by a constricted portion, the neck of the astragalus. The posterior 
surface is narrow, and traversed by a groove, which runs obliquely downwards 
and inwards, and transmits the tendon of the Flexor longus pollicis. 

To ascertain to which foot it belongs, hold the bone with the broad articular 
surface upwards, and the rounded head forwards ; the lateral triangular articular 
surface for the external malleolus will then point to the side to which the bom' 
belongs. 

Articulations . With four bones : tibia, fibula, os calcis, and scaphoid. 

♦ 

The Scaphoid. 


Tho Scaphoid or Navicular hone,' so called from its fancied resemblance to a boa I 
is situated at tlie inner side of the tarsus, between the astragalus behind and llm 
three cuneiform bones in front. This bone may be distinguished by its form, 
being concave behind, convex and subdivided into three facets in front. 

The anterior surface, of an oblong form, is convex from side to side, and sub- 
divided by two ridges into three facets, for articulation with tho three cuneiform 
bones. The posterior surface is oval, concave, broader externally than internally 
and articulates with the rounded head of tho astragalus. The superior sue fare is 
convex from side to side, and rough for the attachment of ligaments. The inferior 
is somewhat concavo, irregular, and also rough for the attachment of Jionmenls 
The internal surface presents a rounded tubercular eminence, tho tuborositv of tho 
scaphoid, which gives attachment to part of the tendon of the Tibialis posticus 
The external surface is broad, rough, and irregular, for the attachment of J,Vn- 
mentous fibres, and occasionally presents a small facet for articulation with tho 
cuboid bone. 

To ascertain to which foot it belongs, hold tho bone with the concave articular 
surface backwards, and the convex dorsal surface upwards; tho broad external 
surface will point.to the side to which the bone belongs. 

Articulations. With four bones: astragalus and three cuneiform ; occasionally 
also with the cuboid c * ^ 

Attachment of Muscles. Part of the Tibialis posticus. 


•TheCuneiform Bones have received their name from tl.oir wodgo-like shape 
They form with tho cuboid the most anterior row of the tarsus, being placed 
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between the scaphoid behind, the three innermost metatarsal bones in front, and 
the cuboid externally. They are called the first, second , and tlunl, counting from 
the inner to the outer side of the foot, and, from their position, internal , middle, 
and external . 

Tiie Internal Cuneiform. 

The Internal Cuneiform Is the largest of the three. It is situated at the inner 
side of the foot, between the scaphoid behind and the base of the first metatarsal 
in front. It may be distinguished from the other two by its largo size, and its 
more irregular wedge-like form. Without the others, it may bo known by the 
large kidney-shaped anterior articulating surface, and by the prominence on tho 
non-articular surface (or base of the wedge), for £he attachment of a large tendon. 

1 1 presents for examination six surfaces. 

The internal surface is subcutaneous, and forms part of the inner border of the 
foot ; it is broad, quadrilateral, and presents at its anterior inferior angle a smooth 
oval facet, over which tho tendon of tho Tibialis anticus muscle glides ; in the rest 
of its extent it is rongh, for the attachment of ligaments. Tho external surface is 
concave, presenting, along its superior and posterior borders, a narrow surface for 
articulation with the middle cuneiform behind, and second metatarsal bone in 
front: in the rest of its extent, it is rough for the at tael uneiit of ligaments, and 
prominent below, where it forms part of the tuberosity. The anterior surface , 
kidney- shaped, articulates with tho metatarsal bone of the great too. The 
posterior carfare is triangular, concave, and articulates with the innermost and 
largest of the three facets on the anterior surface of tho scaphoid. The Inferior 
or plantar surface is rough, and presents a prominent tuberosity at its back part 
for tho attachment of part of the tendon of tho Tibialis posticus. It also gives 
attachment in front, to part of tho tendon of tho Tibialis anticus. Tho superior 
surf are is the narrow pointed end of the wedge, which is directed upwards and 
ouf wards ; it is rongh for tho atlaclmient of ligaments. 

To ascertain to which side it belongs, hold tho bone so that its superior narrow 
edge looks upwards, and the loiig.aidicular^surfacc forwards; the external surface, 
marked by its vertical and horizontal articular facets, will point to the side to 
which it belongs. 

Articulations. With four bones: scaphoid, middle cuneiform, first and second 
metatarsal bones. 

Attachment of Muscles. The Tibialis auticu3 and posticus. 

The Middle Cuneiform. 

The Middle Cuneiform, the smallest of the three, is of very regular wedge- 
like form, the broad extremity being placed upwards, the narrow end downwards. 
It is situated between the other two bones of tho same name, and corresponds to 
the scaphoid behind, and tho second metatarsal in front. It may be distinguished 
from the external cuneiform bone, which it much resembles in general appearance, 
by the articular facet, of angular form, which runs round the upper and back part 
of its inper surface. 

Tho anterior surface , triangular in form, and narrower than the posterior, 
articulates with the baso of the second metatarsal bone. The posterior surface , 
also triangular, articulates with the scaphoid. The internal surface presents an 
articular facet, running along the superior and posterior borders, for articulation 
with the internal cuneiform, and is rough below for the attachment of ligaments. 
The external surface presents posteriorly a smooth facet for articulation with the 
external cuneiform bofio. The superior surface forms tho base of tho wedge ; it 
is quadrilateral, broader behind than in front, and rough for the attachment of 
ligaments. The inferior surface , pointed and tubercular, is also rough for liga- 
mentous attachment. 

To ascertain to which foot tho bone belongs, hold its superior or dorsal surface 



140 


THE SKELETON. 


upwards, the broadest edge being towards the holder : the smooth facet (limited 
to the posterior border) will then point to the side to which it belongs. 

Articulations. With four bones : scaphoid, internal and external cuneiform, and 
second metatarsal bone. 

Tiie External Cuneiform. 

The External Cuneiform, intermediate in size between tho two preceding, is of 
a very regular wedge-like form, the broad extremity being placed upwards, tho 
narrow end downwards. It occupies the centre of the front row of tho tarsus 
between the middle cuneiform internally, the cuboid externally, the scaphoid 
behind, and the third metatarsal in front. It is distinguished from the internal 
cuneiform bone by its more regular wedge-like shape, and by the absence of tho 
kidney-shaped articular surface :*from the middle cuneiform, by the absence of tho 
bent, or angular, facet, and by the two articular facets which mark both its inner 
and outer surfaces. It has six surfaces for examination. 

The anterior surface , triangular in form, articulates with tho third metatarsal bone. 
The posterior surface articulates with the most external facet of the scaphoid, and 
is rough below for tho attachment of ligamentous fibres. The internal surface 
presents two articular facots, separated by a rough depression ; the anterior one, 
situated at the superior angle of the bone, articulates with the outer side of tho 
base of the second metatarsal bone ; the posterior one skirts the posterior border, 
and articulates with tho middle cuneiform ; the rough depression between the two 
gives attachment to an interosseous ligament. The external surface also presents 
two articular facets, separated by a rough non -articular surface ; the anterior facet, 
situated at the superior angle of the bone, is small, and articulates with the inner 
side of the base of the fourth metatarsal ; the posterior, and larger due articulates 
with tho cuboid; the rough noil-articular surface serves for the attachment of an 
interosseus ligament. The three facets for articulation with the three metatarsal 
bones are continuous with one another, and covered by a prolongation of the same 
cartilage ; the facets for articulation with the middle cuneiform and scaphoid are 
also continuous, but that for articulation with the cuboid is usually separate. The 
superior or dorsal surface , of an oblong form, is rough for the attachment of liga- 
ments. The inferior or plantar surface is an obtuse rounded margin, and serves 
for the attachment of part of the tendon of the Tibialis posticus, part of the Mexor 
brevis pollicis, and ligaments. 

To ascertain to winch side it belongs, hold the bone with the broad dorsal 
surface upwards, the prolonged edge backwards ; the separate articular facet for 
the cuboid will point to the proper side. JBL 

Articulations . With six bones : the scaphoid, middle cnnefflnu, cuboid, and 
second, third, and fourth metatarsal bones. 

Attachment oj Muscles, Part of Tibialis posticus, and Plexor brevis pollicis. 

Tiie Metatarsal Hones. 

The Metatarsal Bones are five in number ; they are long bones,, and subdivided 
into a shaft and two extremities. 

Common characters. Tho Shaft is prism oid in form, tapers gradually from tho 
tarsal to the phalangeal extremity, and is slightly curved longitudinally, so as to 
be concave below, slightly convex above. The Posterior Extremity , or Ease, is 
wedge-slmped, articulating by its terminal surface with the tarsal hones, and by its 
lateral surfaces with the contiguous bones ; its dorsal and plantar surfaces being 
rough for the attachment of ligaments. Tho Anterior Extremity , or Head, pre- 
sents a terminal rounded articular surface, oblong from above downwards, and 
extending further backwards below than above. Its sifles arc flattened, and 
present a depression, surmounted by a tubercle, for ligamentous attachment. Its 
under surface is grooved in the middle line for tho passage of the Flexor, tendon, 
And marked on each side by an articular eminence continuous with the terminal 
articular surface. 
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Peculiar characters. Tho First is remarkable for its great size, but is tbe shortest 
of all tbe metatarsal bones. The shaft is strong, and of well-marked prismoid 
form. ' The posterior extremity presents no lateral articular facets ; its terminal 
articular surface is of large size, of semilunar form, and its circumference grooved 
for the tartso- metatarsal ligaments ; its inferior angle presents a rough oval pro- 
minence for tho insertion of tho tendon of the Peronens longus. Tho head is 
of largo size; 011 its plantar surface are two grooved facets, over which glide 
sesamoid bones ; the facets are separated by a smooth elevated ridge. 

The Second is the longest and largest of the remaining metatarsal bones, being 
prolonged backwards into the recess formed between the three cuneiform bones. 
Its tarsal extremity is broad above, narrow and rough below. Tt presents four 
articular surfaces : one behind, of a triangular form, for articulation with tho 
middle cuneiform ; one at the upper part of its internal lateral surface, for articula- 
tion with tho internal cuneiform ; and two on its external lateral surface, a superior 
and an inferior, separated by a rough depression. Each of the latter articular 
surfaces is divided by a vertical ridge into two parts ; the anterior segment of each 
facet articulates with the third metatarsal; the two posterior (sometimes continuous) 
with the external cuneiform. 

Thu Third articulates behind, by means of a triangular smooth surface, with the 
external cuneiform ; on its inner side, by two facets, with the second metatarsal ; 
and on its outer side, by a single facet, with the third metatarsal. The latter 
facet is of circular form, and situated at the upper angle of the base. 

The Fourth is smaller in size than the preceding; its tarsal extremity presents a 
terminal < pi ad ri lateral surface, for articulation with the cuboid; a smooth facet on 
the inner side, divided by a ridge into an anterior portion for articulation with the 
third metatarsal, and a posterior portion for articulation with the external cunei- 
form ; on tho outer side a single facet, for articulation with the fifth metatarsal. 

The Fifth is recognised by the tubercular eminence on the outer side of its base. 
It articulates behind, by a triangular surface cut obliquely from without inwards, 
with the cuboid: and internally, with tho fourth metatarsal. 

Articulations . Each bone articulates witlj. the tarsal bones by one extremity, and 
by tlie other with the first row of phalanges. The number of tarsal bones with 
which each metatarsal articulates, is one for the first, three for the second, one for 
tho third, two for the fourth, and one for the fifth. 

Attachment of Muscles. To the first metatarsal bone, three: part of the Tibialis 
anticus, the Peronens longus, and First dorsal interosseous. To tho second, three: 
the Adductor ped^eis, and First and Second dorsal interosseous. To the third, four: 
the Adductor Second and Third dorsal, and First plantar interosseous. To 

the fourth, four Adductor pollieis, Third and Fourth dorsal, and Second plantar 
interosseous. To the fifth, five : the Peroneus brevis, Peronens tertius, Flexor brevis 
minimi digiti, Fourth dorsal, and Third plantar interosseous. 

Phalanges. 

The Phalanges of the foot, both in number and general arrangement, rcsemblo 
those in the hand ; there being two in the great toe, and three in each of the other 
toes. • 

Tho phalanges of tho first row resemble closely those of the hand. The shaft is 
compressed from side to side, convex ffcbove, concave below. The posterior extremity 
is concave ; and the anterior extremity presents a trochlear surface, for articulation 
with the second phalanges. 

The phalanges of the second row aro remarkably small and # short, but rather 
broader than those of the first row. 

The vnyual phalanges, in form, rcsemblo thoso of the fingers; but they arc 
smaller, flattened from above .downwards, presenting a broad base for articulation 
with the second row, aud an expanded extremity for the support of the nail and 
end of the too. 

Articulation. The first row, with tho metatarsal bones, and second phalanges ; 
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the second of tho great toe, with the first phalanx, and of the other toes, with the 
first and third phalanges ; iho third with tho second row. 

Attachment of Muscles, To the first phalanges, great toe : innermost tendon of 
Extensor brevis digitorum, Abductor pollicis, Adductor pollicis, Flexor brevis 
pollicis, Transversus pedis. Second toe : First and Second dorsal interosseous. 
Third too : Third dorsal and First plantar iutorosseous. Fourth toe : Fourth dorsal 
and Second plantar interosseous. Fifth toe: Flexor brevis minimi digiti, Abductor 
minimi digiti, and Third plantar interosseous. — Second phalanges, great toe: 
Plxtensor longus pollicis, Flexor longus pollicis. Other toes : Floxor brevis 
digitorum, oile slip from the Extensor brevis digitorum (except in tho little too), 
and Extensor longus digitorum. — Third phalanges : two slips from tho common 
tendon of the Extensor longus and Extensor brevis digitorum, and the Flexor 
longus digitorum. 

Development ok tfte Foot. (Fig. 115.) 

The Tarsal bones are each developed by a single centre, excepting the os ealcis, 
which 1ms an epiphysis for its posterior extremity. ’The centres make their appear- 
ance in the following order : in the os ealcis, at the sixth month of fcotal life ; in 
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tho astragalus, about the seventh month; in the cuboid, alftbo ninth month; ex- 
ternal cuneiform, during the first year; internal cuneiform in the third year; 
middle cuneiform and Scaphoid in the fourth year, The epiphysis for the posterior 
tuberosity of the os ealcis appears at the tenth year, and unites with tho rest of the 
bone soon after puberty 
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The Metatarsal bones arc each developed by two centres : one for the shaft, and 
one for the digital extremity, in the four outer metatarsal; one for the shaft* and 
one for the base, in the metatarsal bone of the great too. Ossification commences 
in the centre of the shaft about the seventh week, and extends towards either ex- 
tremity, and in the digital epiphyses about the tliird year ; they become joined 
between the eighteenth and twentieth years. 

The Phalanges arc developed by two centres for each bone : one for the shaft, 
and one for the metatarsal extremity. 


Sesamoid Boxes. 

These arc small rounded masses, cartilaginous in early life, osseous in the adult, 
which are developed in those tendons which exert a groat amount of pressure upon 
the paris over which they glide, it is said that they are more commonly found in 
the male than in the female, and in persons of an active muscular habit than in 
those who are weak and debilitated. They are invested throughout their whole 
surface by the fibrous tissue ot the tendon in which they arc found, excepting upon 
that side which lies in contact with the part over which they play, where they 
present a free articular facet. They may bo divided into two kinds : those which 
glide over the articular surfaces of joints, and those which play over the cartila- 
ginous facets found on the surfaces of certain bones. 

The sesamoid bones of the joints arc, in the lower extremity, tho patella, which 
is developed in the tendon of the Quadriceps extensor; two small sesamoid bones, 
found in the tendons of the Plexor brevis pollieis, opposite the metatarso- 
phalangeal joint of the great toe, and . occasionally one in the metatarso-pha- 
langeul joint of the second too, the little toe, anl, still more rarely, the third and 
fourth toes. 

In the upper extremity, there aro two on the palmar surface of the metacarpo- 
phalan goal joint in the thumb, developed in the tendons of the Flexor brevis pollieis, 
occasionally one or two opposite the metacarpo- phalangeal articulations of the fore 
and little lingers, and, still more rarely, one opposite the same joints of the third 
and fourth fingers. t 

Those found in the tendons which glide over certain bones, occupy the following 
situations : one in the tendon of the Peroneus longus, where it glides through the 
groove in the cuboid bone ; one appears late in life in the tendon of the Tibialis 
anticus, opposite the smooth facet on the internal cuneiform bone : one is found in 
the tendon of the Tibialis posticus, opposito the inner side of the astragalus ; one 
the outer head of tho Gastrocnemius, behind tho outer condyle of the femur ; 
ind 0110 iri the Psoas and Iliac us, where they glide over the body of the pubes. 
Sesamoid bones aie found occasionally in the tendon of the Biceps, opposite the 
tuberosity of tho radius; in tho tendon of tho Gluteus maximus, as it passes over 
tho great trochanter ; and in tho tendons which wind round tho inner and outer 
malleoli. ________ 


The author lias to acknowledge valuable aid derived from tho perusal of the works of 
Cloquet. Cruveilhier, Bourgery, and Boyer, especially of the latter. Reference has also been 
made to the following ‘ Outlines of Human Osteology/ bv F. O. Ward. ‘A Treatise on 
the Human Skeleton, and Observations on the Limbs of Vertebrate Animals/ by G. M. 
Humphry. Holden’s * Human Osteology.’ Henlo’s ‘ Iiandbuch der systematischen Anatomie 
dos Monschen. Erster Band. Erste Abtheilung. Knochenlehre/ ‘ Osteological Memoirs 
(The Clavicle)/ by Struthers. ‘On the Archetype and Homologies of the Vertebrate 
Skeleton/ and * On the Nature of Limbs/ by Owen.— Todd and Bowman’s ‘ Physiological 
Anatomy/ and Kollikers < Manual of Human Microscopic Anatomy/ contain the most 
complete account o{ the structure aud development of bone— The development of the bones 
is minutely described in $,uain’a 4 Anatomy/ edited by Shnrpey and Ellis— On the chemical 
analysis of bone, refer to Lehmann’s k Physiological Chemistry/ translated by Day s vol. 111. 
p. 12. Simon’s ‘.Chemistry/ translated by Day; vol. ii. p. 30 * A paper by Dr. btark, 
* On the Chemical Constitution of the Bones of the Vertebrated Animals, (Edinburgh 
Medical and Surgical Journal ; vol. liii. p. 308) J aud Dr. Owen Rees paper in the 21st vol. 
nf the Mcdico-Chirurgical Transactions. 



The Articulations. 
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T HE various bones of which the Skeleton consists arc connected together 
‘ different parts of their surfaces, and such a connection is designated by 
name of Joint or A rtienh.it iun. If the joint is immoveable, as botween the crai 
and most of the facial bones, their adjacent margins are applied in almost cl 
contact, a thin layer of fibrous membrane, the sutural ligament , and, at the b 
of the skull, in certain situations, a thin layer of cartilage being interpos 
Where slight movement is required, combined with great strength, the ossec 
surfaces are .united by tough and elastic fibre-cartilages, as in tbe joints of ( 
spine, the saero-iliac, and iuterpubio articulations ; but in the moveable join 
the bones forming the articulation are generally expanded lor greater convenien 
of mutual connection, covered by cartilage, held together by strong bands 
capsules of fibrous tissue, called ligaments, and lined by a membrane, the synovi 
membrane, which secretes a tluid to lubricate the various parts of which the joi 
is formed : so that, the structures which niter into the formation of a joint a 
bone, cartilage, fibro-cartilagc, ligament, and synovial membrane. 

Bone, constitutes the fundamental element of all tbe joints.' In the long bone 
the extremities are the parts which form the articulations; they are general! 
somewhat enlarged, consisting of spongy cancellous tissue, with a thin coating t 
compact substance. In the flat bones, the articulations usually take place at tli 
edges; and, in the short bones, at various parts of their surface. The layer c 
compact bone Which forms the articular surface, and to which the cartilage, i, 
attached, is called the articular lamella. It. is of a white colour, extremely dense 
and varies in thickness. Its structure differs from ordinary bone tissue in this 
respect, that it contains no Haversian canals, and its lacuna* are much larger than 
in ordinary bone, and Jiuve no canaliciili. The vessels of the cancellous tissue, a** 
they approach the articular lamella, turn back in loops, and do not perforate it: 
this layer is consequently more dense and firmer than ordinary bone, and is* 
evidently designed to form a firm and unyielding support for the articular 
cartilagg. 

The articular will be found described along with the other kinds of cartilage in 
the Introduction. 

Ligament s are found in nearly all the moveable articulations ; they consist of 
bands of various forms, serving to connect together tin* articular extremities of 
bones, and composed mainly of bundles of white jibmns tissue placed parallel with, 
or closely interlaced with, one another, and presenting a white, shining silverw 
aspect. Ligament is pliant and flexible, so as to allow of the most perfect freedonr 
of movement, but strong, tough, and ino.xt ensile, so as not readily to yield under 
the most severely applied force ; it is consequently well adapted to serve as tho 
connecting medium between the bones. Some ligaments consist entirely of yellow 
elastic tissue, as the ligamenta subflava, which connect together the adjacent arches 
of the vertebra?, and the ligamentnm undue. In these cases, it will be observed 
that the elasticity of tho ligament is intended to act as a substitute for muscular 
power. 

Synovial Membrane is a thin, delicate membrane, arranged in the form of a short 
wide tube, attached by its open feuds to tho margins of the articular extremities of 
tho bones, and covering the inner surface of the various ligaments which connect 
tho articulating surfaces. It resembles the serous membranes in structure, but 
differs in the nature of its secretion, which is thick, viscid, and glairy, like tho 
white of egg ; add hence termed synovia. The synovial membranes fbund in tho 
body admit of subdivision into throe kinds, articular, bursal* and vaginal. 

The articular synovial membranes are found in all the freely moveable joints. 
In the foetus, this membrane is said, by Toynbee, to bo continued over the surface 
*)f the cartilages ; but in the adult it is wanting, excepting at their circumference, 
upon which it encroaches for a short distance : it then invests the innor surface of 
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the capsular or other ligaments enclosing the joint, and is reflected over the 
surfaco of any tendons passing through its cavity, as the tendon of tho Pupliteus 
in tho knee, and the tendon of tho Biceps in tho shoulder. In most of the joints, 
the synovial membrane is thrown into folds, which project into tho cavity. 
Some of tjiese folds contain large masses of fat. These are especially distinct in 
the hip and tho knot'. Others aro flattened folds, subdivided at their margins into 
fringe-like processes, tho vossels of which have a convoluted arrangement.. The 
latter generally project from the synovial membrane near tho margin of tho 
cartilage, and lie flat upon its surface. They consist of connective tissue, covered 
with epithelium, and contain tat cells in variable quantity, and, more rarely, 
isolated cartilage cells. They are found in most of the bursal and vaginal, as 
well as in the articular synovial membranes, and were described, by Clopton 
Havers, as mucilaginous glands, and as tho source of the synovial secretion. 
Under certain diseased conditions, similar processes are found covering tho entire 
surface of tho synovial membrane, forming a mass of pedunculated fibro-fatty 
growths, which project into the joint. 

The burscr, are found interposed between surfaces which move upon each other, 
producing friction, as in tho gliding of a tendon, or of the integument over pro- 
jecting bony surfaces. They admit of subdivision into two kinds, the bume 
inucnstv, and the $ if no vial hit rate. The former are large, simple, or irregular 
cavities in the subcutaneous areolar tissue, enclosing a clear viscid fluid. They 
arc found in various situations, as between the integument and front of the pjitella, 
over the olecranon, the malleoli, and other prominent parts. The synovial hursm 
are found interposed between muscles or tendons as they play over projecting 
bony surfaces, as between the Glutei muscles and surface of tho great trochanter. 
They consist of a thin wall of connective tissue, partially covered by epithelium, 
and contain a viscid fluid. Where 011c of these exists in the neighbourhood of a 
joint., it. usually communicates with its cavity, as is generally the case with tho 
bursa between the tendon of the Psoas and Iliacus, and the capsular ligament of 
the liip, or the one interposed between the under surface of the Subscapularis and 
the neck of the scapula. 

The vaginal synovial mnnhrnnrs (synovial sheaths) serve to facilitate the 
gliding of tendons in tho osseo-fibrons canals through which they pass. The 
membrane is here arranged in the form of a sheath, one layer of which adheres to 
the wall of the canal, and the other is reflected upon the outer surface of the con- 
tained tendon; the space between the two free surfaces of the membrane being 
partially filled with synovia. These sheaths are chiefly found surrounding tho 
tendons of the Plexor and Extensor muscles of the Augers and toes, as they pass 
through the osseo- fibrous canals in the hand or foot. 

Synovia is a transparent, yellowish-white, or slightly reddish fluid, viscid like 
tho white of egg, having an alkaline reaction, and slightly saline taste. It consists, 
according to Frerichs, in the ox, of 94^85 water, 0*56 mucus and epithelium, 
0*07 fat., 3*51 albumen and extractive matter, and 0*99 salts. 

The Articulations aro divided into three classes : Synarthrosis , or immoveable ; 
A in phi arthrosis, or mixed ; and Dtarthrosis , or moveable joints. 


I. Synarthrosis. Mmovearle Articulations. 

Synarthrosis includes all thoso articulations in which the surfaces of the bones 
are in almost direct contact, not separated by an intervening synovial cavity, and 
irnmoveably connected with each other, as tho joints between the bones ot the 
omnium and face, excepting thoso of tho lower jaw. The varieties of synarthrosis 
aro three in number : Sutura, Schindylesis, and Gomphosis. 

Sutura (a seam). Wliero tho articulating surfaces are connected by a senes 
of processes and indentations interlocked together, it. is termed sutura vera ; of 
which there are throe varieties: sutura dentate, serrata, and hmbosa. The snr- 
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faces of the bones are not in direct contact, being separated by a layer of mombrai 
continuous externally with tho pericranium, internally with the dura mater. T 
sutura dentata (dens, a tooth) is so called from tho tooth-liko form of the projoctii 
articular processes, as in tho suturo between the parietal bones. In the sutu 
ft err at a (serra, a saw), the edges of the two bones forming the articulation a 
serrated like tho teeth of a fine saw, as between the two portions of the front 
bone. In the sutura Jimbnsa (limhvs, a selvage), besides the dentated processt 
there is a certain degree of bevelling of the articular surfaces, so that the bom 
overlap one another, as in the suture between tho parietal and frontal bones. Whc 
the articulation is formed by roughened surfaces placed in apposition with 01 
another, it is termed the false suture, sutura not ha, of which there are two kinds 
tho sutura. squamosa (squama, a scale), formed by the overlapping of two coi 
tiguous bones by broad bevelled margins, as in the temporoparietal (squamous 
suture ; and the sutura hormonal (uppovia, a joining together), where there is simpl 
apposition of two contiguous rough bony surfaces, as in the articulation betweei 
tho two superior maxillary bones, or of the horizontal plates of tho palate. 

Schindylesis (ayjvlvXrjmr, a jLssnrr) is that form of articulation in which a t.liii 
plate of bone is received into a doll or fissure formed by the separation of tw* 
lamiuaj of another, as in the articulation of the rostrum of tho sphenoid, and per 
pendicular plate of the ethmoid with the vomer, or in the reception of the latter if 
the fissure between the superior maxillary aiul palate bones. 

Oomphosis (yoft</)nij, a nail) is an articulation formed by the insertion of a conical 
process into a socket, as a nail is driven into aboard ; this is not illustrated by any 
articulations between bones, properly so called, but is seen in the articulation of the 
teeth with the aveoli of the maxillary bones. 

2. Amphiarthkosis. Mixku ARTICULATIONS. 

In this form of articulation, the contiguous osseous surfaces are connected 
together by broad flattened discs of tibro-cartilage, which adhere to the ends of 
both bones, as in the articulation between the bodies of the vertebrae, and first two 
pieces of the sternum ; or the articulating surfaces sire covered with tibro-cartilage, 
partially lined by synovial membrane, and connected together by external liga- 
ments, as in the sac ro- iliac and pubic symphyses ; both these forms being capable 
of limited motion in every direction. The former resemble the synarthrodia I 
joints in the continuity of their surfaces, and absence of synovial sac ; the latter, 
the diarthrodial. These joints occasionally become obliterated in old age ; as is 
frequently the case in tho pubic articulation, and occasionally in the intervertebral 
and sacro-iliac. 


3. DtARTHROSlS. Movkablk A utioul vtions. 

This form of articulation includes tho greater number of the joints in the body, 
mobility being their distinguishing character. They arc formed by the approxi- 
mation of two contiguous bony surfaces, covered with cartilage, connected by 
ligaments, and lined by synovial membrane. The varieties of joints in this class 
have been determined by the kind of motion permitted in each ; they are four in 
number : Arthrodia, Kriartlirosis, Ginglymus, Diarthrosis rotatorius. 

Arthrodia is that form of joint which admits of a gliding movement; it is 
formed by the approximation of plane surfaces, or one slightly concave, tho other 
slightly convex ; the amount of motion between ihojn being limited by the liga- 
ments, or osseou.^ processes, surrounding the articulation ; as in the articular pro- 
cesses of the vertebrae, ternporo-maxillary, storno- and acromio-clavicular, inferior 
radio-ulnar, carpal, carpo-mctacarpal, superior tibio-fibular* tarsal, and tarso-meta- 
tarsal articulations. 

finarthrom is that form of joint which is capable of motion in all directions. 
*lt is formed by the reception of a globular head into a deep cup-like cavity (hence 
the name ‘ ball and socket’), tho parts being kept in apposition by a capsular liga- 
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mont strengthened by accessory ligamentous bands. Examples of this form of 
articulation arc found in the hip and shoulder. 

Ginghjmm , Hinga-joint (yiyyXvjiog, a hinge). In this form of joint, tho articular 
surfaces are moulded to each other in such a manner, as to permit mol ion only in 
two directions, forwards and backwards, the extent of motion at the same lime be- 
ing considerable. The articular surfaces are connected together by strong lateral 
ligaments, which form their chief bond of union. The most perfect forms of gin- 
glymiis are the elbow and ankle ; the knee is less perfect, as it allows a slight degree 
of rotation in certain positions of the limb: there arc? also the metatarso-phalangeal 
and phalangeal joints in the lower extremity, and tho metacarpo-plialangeal and 
phalangeal joints in the upper extremity. 

Dinthmsis mtatorias (Lateral (Jinglymus). Where the movement is limited to 
rotalion, the joint is farmed by a pivot-like process turning within a ring, or the 
ring on the pivot, tho ring being formed partly of bone, partly of ligament. In the 
articulation of the odontoid process of the axis with tho atlas, the ring is formed in 
front by the anterior arch of the atlas; behind, by the transverse ligament ; hero 
the ring rotates round tho odontoid process. In the superior radio-ulnar articula- 
tion, the ring is formed partly by the lesser sigmoid cavity of tho ulna ; in the rest 
of its extent, by the orbicular ligament; here, the head of the radius rotates within 
the ring. 

Subjoined, in a tabular form, are the names, distinctive characters, and examples 
of the different kinds of articulations. 


Deiitata , having 
tooth-like processes. 

As in interparietal 
suture. 


Synarthrosis, or 
Immoveablo Joint. 
Surfaces separated 
by fibrous membrane, 
without any inter- 
vening synovial oa-< 
vit-y, and immovcably 
connected with each 
other. 

As in joints *of 
cranium and face 
(except lower jaw). 


Saturn. Arti- 
culation by pro- 
cesses and in- . 
dentations intor-^. 
locked together. | 


S errata, having 
serrated edges, like 
the teeth of a saw. 

As in interfrontal 
suture. 

Li nibosa, having 
bevelled margins, 
and dentated pro- 
cesses. 

As in fronto-pa- 
^rietal suture. 

Squamosa, formed 
by thin bevelled mar- 
gins, overlapping 
each other. 

As in Squamo- 
parietal suture. 

JTarmonia, formed 
by the apposition of 
contiguous rough 
surfaces. 

As in intcrmaxil- 
Llary suture. 


Sniura vrra 
(true) articulate 
by indented bor- 
ders. 


Saturn notlia 
(false) articulate 
by rough surfaces. 


Schindylesis. Articulation formed by tlie reception of a 
thin plate of bono into a fissure of another. 

* As in articulation of rostrum of sphenoid with vomer. 

Qomphosis. Articulation formed by tlie insertion of a 
conical process into a socket. 

The teeth. 
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Amphialh msis. 
Mixed Articulation. 


T)i«rihro.<i*, 
Moveable Joint. 


f 1. Surfaces connected by fibro-cartilnge, not separated by 
1 synovial membrane, and having limited motion. As in 
< joints between bodies of vertebra*. 

I 2. Surfaces covered by libra-cartilage ; lined by a partial 
L synovial membrane. As in sacro-iliac and pubic symphyses. 

- Artli mdfa. Gliding joint ; articulations by piano surfaces, 
which glide upon each other. As in stern o- and acromio- 
clavicular articulations. 

Emirthrosi*. Rail and socket joint ; capable of motion in 
all directions. Articulations by a globular bead received 
into a onp-like cavity. As in liip and shoulder joints. 

, (Jintjl limits, llinge joint; motion limited to two directions, 

forwards and backwards. Articular surfaces fitted together 
I so as to permit of movement in one plane. As in the elbow, 
ankle, and knee. 

Ih'tirfln’nfiia rotator! ns or Lateral Onnjhjmm Articulation 
by a pivot process t urning within a ring, or ring around a 
pivot . As in superior radio-ulnar articulation, and utln-axoid 
joint. 


Tun Kinds ok Movkmfnt ahmittko in Joints. 

The movements admissible in joints may be divided into four kinds : gliding, 
angular movement, circumduction, and rotation. 

Gliding movement, is the most simple kind of motion that can take place in a 
joint, one surface gliding over another. It is common to all moveable joints ; but 
in some, as in tlie articulations of the carpus and tarsus, it is the only motion 
permitted. This movement is not confined to plane surfaces, but may exist, 
between any two contiguous surfaces, of whatever form, limited by the ligaments 
which enclose the articulation. 

Angular movement occurs only between the long bones, and may take place in 
four directions, forwards and backwards, constituting flexion and extension, or in- 
wards and outwards, constituting add notion ami abduct ion. The strictly gingly- 
moid or hinge joints admit of flexion and extension only. Abduction and adduction, 
combined with flexion and extension, are met with in the more moveable joints; 
as in the hip, shoulder, and metacarpal joint, of the thumb, and partially in the 
wrist and ankle. 

Circumduction is that limited degree of motion which fakes place between the 
head of a bone and its articular cavity, whilst the extremity and sides of the limb 
are made to circumscribo a conical space, the base of which corresponds with the 
inferior extremity of the limb, the apex with the articular cavity ; this kind of 
motion is best seen in the shoulder and hip joints. 

Rotation is the movement of a bone upon its own axis, the bone retaining tho 
same relative situation with respect to the adjacent parts; as in tho articulation 
between the atlas and axis, where tho odontoid process serves as a pivot around 
which tho atlas turns ; or in the rotation of the radius upon the humermi, and also 
in the liip and shoulder. 

The actions of the different joints of a lipib arc combined by means of the long 
muscles which pass over more than one joint, and which act to a certain extent as 
elastic ligaments in restraining certain actions of one joint, except when combined 
with corresponding movements of the other — these latter movements being usually 
in the opposite direction. Thus the shortness of the hamstring-musclos prevents 
complete flexion of the hip, unless tho knee-joint be also flexed so as to bring their 
attachments nearer together. The uses of this arrangement are threefold. 1. It 
co-ordinates the kinds of movement which arc the most habitual and necessary, 
and enables them to be performed with tho least expenditure of power. ‘Thus in 
the usual gosture of the arms, whether in grasping or rejecting, tho shoulder and 
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the elbow are flexed simultaneously, and simultaneously extended,’ in consequence 
of the passage of the biceps and triceps cubiti over both joints. 2. It enables the 
short muscles which pass over only one joint to act upon more than one. ‘ Thus 
if i lie Rectus feinoris remain tonioally ol‘ such length that when stretched over the 
extended hip, it compels extension of the knee,' then the Gluteus maximus becomes 
not only an exteusor of the hip, but an extensor of the knee as well.’ 3. It 
provides the joints with ligaments which, while they arc of very great powor in 
resisting movements to an extent incompatible with the mechanism of the joint, at 
the same time spontaneously yield when necessary. ‘Taxed beyond its strength 
a ligament will be ruptured, whereas a contracted muscle is easily relaxed ; also, if 
neighbouring joints be united by ligaments, the amount of flexion or extension of 
each must remain in constant proportion to that of the other; while, if the union 
ho by muscles, the separation of the points of attachment of those muscles may 
vary considerably in different varieties of movement, the muscles adapting them- 
selves tonically to the length required.’ The quotations are from a very interest- 
ing paper, by Dr.’Clekmd, in the ‘Journal of Anatomy and Physiology,* No. 1. 
1866, p. 85 ; by whom I believe this important fact in the mechanism of joints was 
lirst clearly pointed out, though it lias been independently observed afterwards by 
other anatomists. 

The articulations may be arranged into those of the trunk, those of the upper 
extremity, and those of the lower extremity. 


ARTICULATIONS OF THU TRUNK. 

These may he divided into the following groups, viz. : — 

|. Of the vertebral column. VLL Of the cartilages of the ribs with 

II. Of the atlas with the axis. the sternum, and wit h each other. 

III. Of the atlas with the occipital bone. VI 1 L. Of the sternum. 

IV. Of the axis with the occipital bone. JX. Of the vertebral column with the 

V. Of the lower jaw. pelvis. 

VI. Of the ribs with the vertebra;. X. Of the pelvis. , 

I. A U LU’UIiATlONS OK TUB VERTEBRAL COLUMN. 

The different segments of the spine are connected together by ligaments, which*, 
;ulmit. of the same arrangement as the vortelme. Tliey may be divided into five 
sets. 1. TIiojso connecting the bodies of the vertebra*. 2. Those connecting the 
JiimliHV. 3. Those connecting the adienhu ■ ihvuw*. 4. Those connecting the 
* r hi» nsimwiW. 5. Those of the tnnttccm, pmrm*. . 

The articulations of the bodies of the vertebnv with each other term a series of 
ampliiartlirodial joints: those between the udiadae proofs form a senes of 
arthrodial joints. 

1. Tin; JjHiAM kxt.s or 'ini: Roiuiss. 


Anterior Common Ligament 


Posterior Common Ligament. 


Intervertebral Substance. 

Tin) Aiilcrioi' Conn (lifts. nO, 117,124, 127,) is a broad and strong 

1, Mf liiramoutousTil'ivs, which extend along the front surface of the bodies of 
tho vertebra) from the axis to the sacrum. It is broader below than above, thicker 
in the dorsal' than iii the cervical or lumbar regions, and somowhat thicker opposite 
tho* front of the body of each vertebra, than opposite the mtorvertfihral substance. 
,. . .. . , , , 4i 10 K ot f v 0 f the axis by a pointed process, which is con- 

It is attached Lon ,/ U8 i muscle 5 and extends down 

nocted with tho 0 ; n ^^ rum . It consists of dense longitudinal Qbrcs, 

ns far as the upper bo intervertebral substance, and the prominent 

1 - «■ — " f *• iu 
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latter situation the fibres are exceedingly thick, and serve to fill up the concavities 
on their front surface, and to make the anterior surface of the spine more even. 
This ligament is composed of several layers of fibres, which vary in length, 
but are closely interlaced with each other. The most superficial or longest fibres 
extend between four or five vertebra?. A second subjacent set extend between 
two or three vertebrae ; whilst a third set, the shortest and deepest, extend from 
one vertebra to the next. At the side of the bodies, the ligament consists of a 
lew short fibres, which pass from one vertebra to tlio next, separated from tho 
median portion by largo oval apertures, for tlio passage of vessels. 

The Posterior Common Liyamcnt (figs. 116, 120) is situated within the spinal 
canal, and extends along the posterior surface of the bodies of the vertebra), from 
the body of the axis above, where it is continuous with the occipito-axoid ligament, 
to the sacrum below. It is broader at tlio upper than at the lower part of the spine, 
and thicker in the dorsal than in the cervical or lumbar regions. In the situation 
of the intervertebral substance and contiguous margins of tho vertebra), where 
the ligament is more intimately adherent, it is broad, and presents a series of 
dentations wiih intervening concave margins ; but it is narrow and thick over tho 
centre of the bodies, from which it is separated by tho vena* basis vcrtrbnv. This 
ligament is composed of smooth, shining, longitudinal fibres, denser and more com- 
pact than those of the anterior ligament, and composed of a superficial layer 
occupying the interval between three or four vertebra), and of a deeper layer which 
extends between one vertebra and the next adjacent to it. It is separated from 
tho dura mater of the spinal cord by some loose filamentous tissue, very liable to 
serous infiltration. 

The [ntcrcerkbral Substance (fig. it6) is a lenticular disc of libro- car ti luge, in- 
terposed between the adjacent surfaces of the bodies of the vertobne, from tho 


1 16. — Vertical Section of two Vertebra) and their Ligaments, 
from the Lumbar Region. 

AHTCmoft POCTERION 

COMMON COMMON 



axis t,othe sacrum, and forming the chief bond of connection between those bones. 
These discs vaiyln shape, size, and thickness, in different parts of the spine. In 
'sliajie they accurately correspond with tho surfaces of tho bodies botween which 
they arc placed, bcirg oval in the cervical and lumbar regions, and circular in tho 
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dorsal. Their size is greatest in the lumbar region. I11 thickness they vary not 
only in the different regions of the spine, but in different parts of the same region : 
thus, they are uniformly thick in the lumbar region ; thickest, in front, in tlio 
cervical and lumbar regions which are convex forwards ; and behind, to a slight 
extent, in the dorsal region. They thus contribute, in a great measure, to the 
curvatures of the spine in the neck and loins ; whilst the concavity of the dorsal 
region is chiefly due to the shape of the bodies of the vertebrae. The interverte- 
bral discs form about one- fourth of the spinal column, exclusive of the first two 
verbebyp; they are not equally distributed, however, between the various bones; 
the dorsal portion of the spine having, in proportion to its length, a much smaller 
quantity than in the cervical and lumbar regions, which necessarily gives to the 
latter parts greater pliancy and freedom of movement. The intervertebral discs 
are adherent, by their surfaces, to the adjacent parts of the bodies of the vertebras; 
and by their circumference are closely connected in front to the anterior, and 
behind to the posterior common ligament ; whilst, in the dorsal region, they arc 
connected laterally, by means of the interartieular ligament, to the heads of those 
ribs which articulate with two vertebra* ; they, consequently, form part of the 
articular cavities in which the heads of these bones are received. 

Tlio intervertebral substance is composed, at its circumference, orf laminin of 
fibrous tissue and fibro-eartilagc ; and, at its centre, of a soft, elastic, pulpy matter, 
Tlio lamina) are arranged concentrically one within the other, with their edges 
turned towards the corresponding surfaces of the vertebra 1 , and consist of alternate 
plates of fibrous tissue and fibro-cartilage. These plates are not quite vertical iii 
their direction, those near the circumference being curved outwards and closely 
approximated ; whilst those nearest the centre curve in the opposite direction, and 
are somewhat more Widely separated. The libres of wliicb each plate is composed, 
are directed, for the most part, obliquely from above downwards; the fibres of an 
adjacent plate have an exactly opposite arrangement, varying in tlieir direction in 
every layer; whilst in some few they are horizontal. This laminar arrangement 
belongs to about the outer half of each disc, the central part being occupied by a 
soft, pulpy, highly clastic substance, of a yellowish colour, which rises up con- 
siderably above the surrounding lovel, when the disc is divided horizontally. This 
substance presents no concentric arrangement, and consists of white fibrous tissue, 
with cells of variable shape and size interspersed. Tlio pulpy matter, which is 
(‘specially well developed in the lumbar region, is separated from immediate con- 
tact with the vertebra) by the interposition of thin plates of cartilage. 

2. Ligaments connecting the Lamina. 

Li g ame nta S ubfla va. 

The Ligamenta Syl/laua (fig. 116) are interposed between the lamina? of the 
vertebrae, from the axis tojhe sacrum. They are most distinct when seen from the 
interior* of the spinal ~canal ■ ‘ when viewed from the outer surface, they appear 
short, being overlapped by tlio laminro. Each ligament consists of two lateral 
portions, which commence on eacli side at the root of either articular process, and 
pass backwards to the point where the laminoo converge to form the spinous process, 
whero their margins are thickest, and separated by a slight interval, filled up with 
areolar tissue. These ligaments consist of yellow elastic tissue, tlio fibres of which, 
almost perpendicular in direction, are attached to the anterior surfaco of the 
margin of the lamina above, and to the posterior surfaco, as well as to the margin 
of the lamina below. I11 the cervical region, they are thin in texture, but very 
broad and long; they •become thicker in the dorsal region; and in the lumbar 
acquire very considerable thickness. Tbeir highly clastic property servos to pre- 
serve the upright posture, and to assist in resuming it, after the spine has been 
liexod. These ligaments do not exist between tho occiput and atlas, or between tbt? 
atlas and axis. 
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3. Ligaments connecting the A it no u la it Processes. 

Capsular. 

The Capsular Ligament* (fig. 118) are thin and looso ligamentous sacs, attaciicd 
to the contiguous margins of the articulating processes of each vertebras through 
the greater part ol* their circumference, and completed internally by the ligarnenta 
subflava. They are longer and more loose in the cervical than in the dorsal or 
lumbar regions. The capsular ligaments arc lined on their iuiier surf^pc by 
synovial membrane. 

4. Ligaments connecting the Spinolts Processes. 

1 nter-spinous. Supra-spinous. 

The Iutrr-spnnnis Ligaments (fig. 116), thin and membranous, are interposed 
between the spinous processes in the dorsal and lumbar regions. Each ligament 
extends from the root to near the summit of each spinous process, and connects 
together their adjacent margins. They are narrow and elongated in the dorsal 
region, broader, quadrilateral in form, and thicker in the lumbar region. 

The Supraspinous Ligament is a strong fibrous cord, which connects together 
the apices of the spinous processes from the seventh cervical to tlie spine of the 
sacrum. It is thicker and broader in the lumbar than in the dorsal region, and 
intimately blended, in both situations, with the neighbouring aponeuroses. The 
most superficial fibres of this ligament connect three or four vertebra* ; those 
deeper seated pass between two or three vertebra) ; whilst the deepest connect the 
contiguous extremities of neighbouring vertebra;. 

5. Ligaments connecting the Transverse Processes. 

I uter- trims verse. 

J The inter -transverse Ligament* consist of a few thin scattered fibres, interposed 
/between* the transverse processes. They are generally wanting in the cervical 
region ; in the dorsal, they aro rounded cords; in the lumbar region they are thin 
and membranous. 

^Actions, The movements permitted in tlie spinal column are, Flexion, Extension, 
Lateral movement, Circumduction, and Potation. 

In Flexion, or movement of the spine forwards, the anterior common ligament 
is relaxed, and the intervertebral substances are compressed in front ; while the 
posterior common ligament, the ligarnenta subflava, and the inter- and supra- 
spinous ligaments, are stretched, as well as the posterior fibres of the interver- 
tebral discs. The interspaces between the lamina; are widened, and the inferior 
articular processes of the vertebrae above glide upwards, upon the articular pro- 
cesses of tho vertebrae below. Flexion is the most extensive of all the movements 
of the spine. 

In Extension , or movement of the spine backwards, an exactly opposite dispo- 
sition of the parts takes place. This movement is not extensive, being" limited 
by the anterior common ligament, and by the approximation of the spinous 
processes. • • 

Flexion and extension are most free in the lower part of tlie lumbar, and in tho 
cervical regions; extension in the latter, region being greater than flexion, the 
reverse of which is the case in the lumbar region. These movements are least free 
in tho middle and upper part of the back. * 

In Lateral Movement , the sides of tho intervertebral discs arc compressed, tho 
extent of motion being limited by tlie resistance 0 fibred by the surrounding liga- 
ments, and by the approximation of the transverse processes. This movement may 
take place in any part of the spine, but is most free in the neck and loins. 



OF TliE ATLAS WITH THE AXIS. 


153 

Circumduction is very limited, and is produced merely by a succession of tlio 
preceding movements. 

Rotation is produced by tlie twisting of the intervertebral substances ; this, 
although only slight between any two vertebra?, produces a great extent ot move- 
ment, when it takes place in the whole length of the spine, the front of the 
column being turned to oue or the other side. This movement takes place only to 
a slight extent in the neck, but is more free in the lower part of the dorsal and 
lumbar regions. 

It is thus seen, that the conical raj ion enjoys the greatest extent of eaeli 
variety of movement, flexion and extension especially being very free. In the 
dnrtsal region , especially at its upper part, the movements are most limited ; flexion, 
extension, and lateral motion taking place only to a slight extent. 

11. AltLlCULATfON OK T1IK ATLAS WITH THE AXIS. 

The articulation of the anterior arch of the atlas with the odontoid process forms 
a lateral ginglymoid joint, whilst that between the articulating processes of the 
two bones forms it double arthrodia. The ligaments which connect these bones 
arc, the 

Two Anterior Atlo-Axoid. Transverse. 

Posterior Atlo-Axoid. Two Capsular. 

Of the Two Anterior Atlo-Axoid Ligaments (fig. 117), the move superficial is a 
rounded cord, situated in the middle line; it is attached, above, to the tubercle on 


1 1 7. — Occipito- Alloicl and Atlo-Axoid Ligaments. Front View 



tlw anterior arch of the atlas ; below, to the base ot the odontoid process aud hody 
of the axis. The deeper ligament is a membranous layer, attached, above, to tho 
lower border of the anterior arch of the atlas ; below, to the base of the odontoid 
process, and body of the axis. These ligaments are m relation, in front, with ttio 

R< T1 Ujammi (fig. 118) is a broad and thin mcmbnuious 

layer, attached, above, to the lower border of the posterior arch of the atlas ; 
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below, to the upper edge of the laminae of the axis. This ligament supplies the 
place of the ligamenta subfiava, and is in relation, behind, with the Inferior oblique 
muscles. 


118. — Occipito-Atloid ami Atlo-Axoid Ligaments. Posterior View. 



The Transverse Ligament* (figs. 119, 120) is a thick and strong ligamentous 
band, whCch arclios across the ring of the atlas, and serves to retain the odontoid 
process in firm connection with its anterior arch. This ligament is flattened fron 


1 19. — Articulation between Odontoid Process and Allas. 



before backwards, broader and thicker in tho middle than at either extremity, and 
firmly attached oif each sido of the atlas to a small tubercle on the inner surfaco 

« 

* ft has been found necessary to describe the transverse ligament with those of the atlas 
cmd suin' but the student must remember that it is really a portion of the mechanism by 
which the movements of the head on the spine are regulated; so that tho connections between 
the utJn.., and axis ought always to be studied together with tho^o between the latter bones 
and the skull. 
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of its lateral mass. As it crosses the odontoid process, a small fasciculus is derived 
from its upper and lower borders ; the former passing upwards, to be inserted 
into the basilar process of tlie occipital bone ; the latter, downwards, to be 
attached to the root of the odontoid process : hence, the whole ligament has 
received the name of cruciform. The trans verso ligament divides the ring of tho 
atlas into two unequal parts : of these, tho posterior and larger serves for the 
transmission of the cord and its membranes : the anterior and smaller contains tho 
odontoid process. Since the lower border of the space between the anterior arch 
of the atlas and the transverse ligament is smaller than the upper (because the 
transverse ligament embraces firmly the narrow neck of the odontoid process), 
ibis process is retained in firm connection wdth tho atlas when all the other liga- 
ments have been divided. 

The Capsular 1/ajnmcuts are two thin and loose capsules, connecting the articular 
surfaces of tlie atlas and axis, the fibres being strongest on the anterior and ex- 
ternal part of the articulation. 


120.— Occipito-Axoid and Atlo-Axoid Ligaments. Posterior View, obtained by removing 
the arclieM of the Vertebrae and the posterior part of the Skull. 



odontoid process and the anterior arch of the atlas : and one between the posterior 
surface, of tho odontoid process and tho transverse ligament. Tho latter often 
communicates with tlioso between tho condyles of tho occipital bone and tho 
articular surfaces of the atlas. • 

Actions. This joint is capable of great mobility, and allows tho rotation of tho 
atlas, and, with it, of tho cranium upon tho axis, the extent of rotation being 
limited by the odontoid ligaments. » 

Akhculatlons of the Spink with the Cuanicm. 

Tho ligamonts connecting the spine with the cranium may be divided into t\*o 
sets, those connecting tho occipital bono with the atlas, and those connecting the 
occipital bono with tho axis. * 
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III. Articulation of tub Atlas with tub Occipital Bone. 

This articulation is a double arthrodia. Its ligaments are the 

Two Anterior Occipito-Atloid. 

Posterior Occipi to- At-loi d . 

Two Lateral Occipito-Atloid. 

Two Capsular. 

Of the Tint Anterior Ligaments (lig. 117), the superficial is a strong, narrow, 
rounded cord, attached, above, to the basilar process of the occiput ; below, to the 
tubercle on the anterior arch of the atlas : the deepor ligament is a broad and 
thin membranous layer whieli passes between the anterior margin of the foramen 
magnum above, and the whole length of the upper border of the anterior arch of 
the atlas below. This ligament is in relation, in front, with the Recti antici 
ininorcs; behind, with the odontoid ligaments. 

The Poskrlur Occipito-Atloid Jjiyunip.nl (fig. 118) is a very broad but thin 
membranous lamina, intimately blended with the dura mater. It is connected, 
above, to the posterior margin of the foramen magnum ; below, to the upper border 
of the posterior arch of the atlas. This ligament is incomplete at eacli side, and 
forms, with the superior intervertebral notch, an opening for the passage of Iho 
vertebral artery and sub-occipital nerve. Iu is in relation, behind, with the Recti 
postici niinores and Obliqui snperiores; in front, with the dura mater of the spinal 
canal, to which it is intimutely adherent. 

The Lateral Ligaments are strong fibrous bauds, directed obliquely upwards 
and inwards, attached above to the jugular process of the occipital bone; below, 
to the base of the transverse process of the atlas. 

The Capsular Ligaments surround the condyles of the occipital bone, and con- 
nect them with the articular surfaces of the atlas; they consist of tliiri and loose 
capsules, which enclose the synovial membrane of the articulation. The synovial 
membranes between the occipital bone and atlas communicate occasionally with 
that between the posterior surface of the odontoid process and transverse ligament. 

Actions. The movements permitted in this joint are flexion and extension, 
which give rise to the ordinary forward or backward nodding of the head, besides 
slight lateral motion to one or the other side. When either of these actions is 
carried beyond a slight extent, the whole of the cervical portion of the spine assists 
in its production. According to Cruveilhier, there is a slight motion of rotation in 
this joint. 


IV*. Articulation of 11112 Axis with tub OertriTAL Bonk. 

Oeeipito Axoiil. Three Odontoid. 

To expose these ligaments, the spinal canal should be laid open by removing 
the posterior arch of the atlas, the lamina) and spinous process of the axis, and the 
portion of tho occipital bone behind the foramen magnum, as seen in tig. 120. 

The Oeeipito- A, cool Ligament (Apparatus ligamentosus colli) is situated at the 
upper part of the front surface of the spinal canal. It is a broad and .strong 
ligamelitous band, which covers the odontoid process and its ligaments, and appears 
to be a prolongation upwards of the posterior, common ligament of tho spine. It 
is attached, below, to the posterior surface of the body of the axis, and becoming 
expanded as it ascends, is inserted into tho basilar groove of the occipital hone, iu 
front of the foramep magnum. 

Relations . By its anterior surface, it is intimately connected with the transverse 
ligament, by its posterior surface with the dura mater. By tutt ing this ligament 
across, and turning its ends aside, the transverse and odontoid ligaments are exposed. 

JThe Odontoid or Check Ligaments arc strong, rounded, iibrous cords, which 
arise one on either side of the i^pox of tho odontoid process, and passing obliquely 
upwards and outward?., ai\ inserted into tlio rough depressions on the inner side 
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of the condyles of tlio occipital bone. In tlie triangular interval left between these 
ligaments and the margin of the foramen magnum, a third strong ligamentous 
band (ligamenturn suspensorium) may bo seen, which passes almost perpendicularly 
from the apex of the odontoid process to tbo anterior margin of the foramen, being 
intimately blended with the anterior occipito-atloid ligament, and upper fasciculus 
of the transverse ligament of the atlas. 

Actions. The odontoid ligaments serve to limit the extent to which rotation 
of the cranium may be carried ; hence they have received the name cf check 
Hymn cuts. 

V. Trmpoko'Maxillaut Articulation. 

This is an arthrodial joint ; the parts entering into its formation are, on each 
side, the anterior part of the glenoid cavity of the temporal bone and the eminentia 
artieularis above ; with the condyle of the lower jaw below. The ligaments are 
the following : 

External Lateral. Stylo-maxillary. 

Internal Lateral. Capsular, 

lute particular Fibro-cartilago. 

The fh'lenud Lateral Li yam cat (fig. 12 r) is a short, thin, and narrow fasci- 
culus attached above to the outer surface of the zygoma and to the rough tubercle 
on its lower border; below, to the outer surface and posterior border of the neck 


1 2 t . — ' Teinpnro-Maxillary Articulation. Kxtomal View. 



of the lower jaw. This ligament \s broader above than below ; its fibres are 
placed parallel with one another, and directed obliquely downwards and back- 
wards. Externally, it is covered by the parotid gland, and by the integument. 
Internally, it is in relation with the intcrarticular fibro-cartilagp and tlio synovial 
membrane. 

The Internal Lateral Ligament (tig. 122) is a long, thin, and loose band, which 
is attached above to the spinous process of tho sphenoid bone, and becoming broader 
as it descends, is inserted into the inner margin of the dental foramen. Its outyr 
surface is in relation above with tbo External pterygoid muscle ; lower down it is 
separated from tbo neck of the condyle by the internal maxillary artery ; and still 
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moro iuferiorly the inferior dental vessels anil nerve separate it from the ramus of 
the jaw. Internally, it is in relation with tlie Internal pterygoid. 1 * 

The Stylo-Maxillary ligament is a thin aponeurotic cord, which extends from near 
the apex of tho styloid 

process of tho temporal 122.— Teroporo-Maxillary Articulation. Internal View, 

bone, to the angle and 
posterior border of the 
ramus of the lower jaw, 
between the Masseter, 
and Internal pterygoid, 
muscles. This ligament 
separates Iho parotid 
from the sub-maxillary ^ 
gland, and lias attached 
to its inner side part 
of the fibres of origin 
o f tho S ty lo- gloss us 

muscle. Although usu- 
ally classed among the 
ligaments of the jaw, it 
can only be considered 
as an accessory in the 
articulation. 

Along with the stylo- 
maxillary ligament, may 
bo described the stylo- 
hyoid ligament , although it is in no way connected with the functions of the lower 
jaw. This is a fibrous cord, which continues the styloid process down to the 
hyoid bone, being attached to the tip of the former and the small cornu of the 
latter. It is often more or less ossified. 

The Capsular TAgament consists of a thin and loose ligamentous capsule, 
attached above to the circumference of the glenoid cavity and the articular surface 
immediately in front: below, to the neck of the condyle of the lower jaw. It 
consists of a few thin scattered fibres, and can hardly he considered as a distinct 
ligament; it is thickest at the back part of tlie articulation. 

Tho Inter articular Fihro-eartilage (fig. 123) is a thin [date of an oval form, 
placed horizontally between the condyle of the jaw and the glenoid cavity. 
Its upper surface is concave from before backwards, and a little convex trans- 
versely, to accommodate itself to tlie form of the glenoid cavity. Its undersurface, 
where it is in contact . 

with tho condyle, is 1 23.— Vertical Section of fempnro-M axillary Articulation. 

concave. Its circum- 
ference is connected ex- 
ternally to the external 
lateral ligament ; inter- 
nally, to the capsular 
ligament; and in front 
to the tendon of the Ex- 
ternal pterygoid muscle. 

It is thicker at its cir- 
cumference, especially 
behind, than at its cen- 
tre, where it is some- 
times perforated. Hie 

•* Dr. Humphry’ describes the internal portion of the capsular ligament separately, as 
the short internal lateral ligament; and it certainly seems ns deserving of a separate 
description as tho external lateral ligament is. 
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fibres of which it is composed have a concentric arrangement, more apparent at 
the circumference than at the centre. Its surfaces are smooth, and divide the 
joint into two cavities, each of which is furnished with a separate synovial 
membrane. When the fibro -cartilage is perforated, the synovial membranes 
arc continuous with one another. 

The Synovial Membrane y, two in number, are placed ono above, and the other 
below the fibro-cartilage. The upper one, the larger and looser of the two, is con- 
tinued from the margin of the cartilage covering the glenoid cavity and eininentia 
articular is, over the upper surface of the fibro- cartilage. The lower one is inter- 
posed between the under surface of the fibro- cartilage and the condylo of the jaw, 
being prolonged downwards a little further behind than in front. 

The Nerves of this joint are derived from the auriculo- temporal and masseteric 
branches of the inferior maxillary. 

Actions. Tlio movements permitted in this articulation ai’e very extensive. 
Thus, tho jaw may be depressed or elevated, or it maybe carried forwards or back- 
wards, or from side to side. It is by the alternation of these movements performed 
in succession, that a kind of rotatory movement of the lower jaw upon the upper 
takes place, which materially assists in the mastication of the food. 

IP the movement of depression is carried only to a slight extent, tho condyles 
remain in the glenoid cavities, their anterior part descending only slightly ; but if 
depression is considerable, the condyles glide from tho glenoid fossae on to the 
articular eminences, carrying with them the intcrarticular fibro-cartilages. When 
this movement is carried to too great an extent, as, for instance, during a convul- 
sive yawn, dislocation of the condyle into the zygomatic fossa may occur ; tlio 
intcrarticular cartilage being carried forwards, and the capsular ligament ruptured. 
When the jaw is elevated, after forced depression, the condyles and fibro-cartilages 
are carried backwards into their original position. When tlio jaw is carried 
horizontally forwards and backwards, or from side to side, a horizontal gliding 
movement of the libro-cartilagos and condyles upon the glenoid cavities takes 
place in tho corresponding direction. 

VI. Articulation of the Rtrs with the Vertebrae. * 

The articulation of the ribs with the vertebral column may bo divided into two 
sets : 1. Those which connect the heads of the ribs with the bodies of tlio vertebra) ; 
2. Those which connect tho neck and tubercle of tho ribs with the transverse 
processes. 

i. Articulation between the Heads of the Ribs and the Bodies 
of the Vertebrae. (Fig. 124.) 

These constitute a scries of ginglymoid joints, formed by the articulation of the 
heads of the ribs with the cavities on the contiguous margins of the bodies of the 
dorsal vertebra), connected together by tho following ligaments : — 

Anterior Costo- vertebral or Stellate. 

Capsular. 

Intcrarticular. 

The Anterior Costovertebral or Stellate Ligament connects the anterior part of 
the head of each rib with the sides of the bodies of two vertebrae, and the inter- 
vertebral disc between them. It consists of three flat bundles of ligamentous 
fibres, which radiate from tho anterior part of the head of the rib. The superior 
fasciculus passes upwards to be connected with the body of the vertebra above ; 
the inferior one descends to tho body of tho vertebra below ; and the middle 011c, 
the smallest and least distinct, passes horizontally inwards to ho attached to the 
intervertebral substance. 

Relations. In front, with the thoracic ganglia of the sympathetic, the pleura, 
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Costo-vertcbral and Oasto-tromvorso Articulations. 
Anterior View. 


assr “ jor ! l ”"“' with ii ° •— *->» 

only, iki. lignmont 

tinct division into tliroe 
fasciculi ; its superior 
fibres, however, pass to 
be attached to the body 
of the last cervical ver- 
tebra., as well as to the 
body of* the vertebra 
with which ihc rib ar- 
ticulates. In the elev- 
enth and twelfth ribs 
also, which likewise ar- 
ticulate with a single 
vertebra, the division 
does not exist ; but the 
upper fibres of the liga- 
ment, in each case, arc 
connected with the ver- 
tebra above, as well as 
that with which the ribs 
articulate. 

Th e Capful a r L i jn - 
ment is a thin and loose 
ligamentous bag, which 
surrounds the joint be- 
tweon the head of the rib and the articular cavity formed by the junction of the 
vertebm It is very thin firmly connected with the anterior ligament, and most 
distinct at the upper and lower parts of the articulation. 

The Merarticnhr ligament is situated in the interior of the joint Tt consists 
of a shorthand of fibres, flattened from aliovc downwards, attached by one extremity 
to the sharp crest on thehead of the rib, and by the other to the intervertebral 
disc. It divides the joint into two cavities, which have no communication with 
one another, but arc each lined by a separate synovial membrane. In the firsf 
eleventh and twelfth ribs, the interarticular ligament docs not exist ; consequoi.fiv’ 
there is but one synovial membrane. 1 ’ 

Actum*. The movements permitted in these articulations are limited to elm 
t, on depression, and a slight amount of movement forwards and backwards The 
mobility however, of the different ribs varies very much. The first rib is almost 
immoveable, excepting ,n deep inspiration. The movement of the second rib is 
also not very extensive. In the other ribs their mobility increases successively fa, 
the last wo which are very, moveable. The ribs are generally more moveable in 
the female than 111 the male. 
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2. Articulation of tjie Neck and Tubercle of the Ribs with the 
Transverse Processes. (Fig. 125.) 

The ligaments connecting these parts arc — 

Anterior Costo-Transvcrso. 

Middle Coato-Transverso (Interosseous). c 
Posterior Costo- Trans verse. 

Capsular. 

The Anterior Codn-Trawmrm Ligament is a broad and strong band of fibres 
attached below to the sharp crest on the upper border of the nock of each rib, and 
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.passing obliquely upwards .and outwards, to tho lower border of the transvorso 
process immediately above. It is broader below than above, broader and thinner 
between the lower ribs than between tho upper, and more distinct in front than 
behind. This ligament is in relation, in front, with the intercostal vessels and 
nerves ; behind, with the Longissimus dorsi. Its inlornal border completes an 
aperture formed between it and the articular processes, through which pass tho 
posterior branches of the intercostal vessels and nerves. Its external border is 
continuous with a thin aponeurosis, which covers the External intercostal muscle. 

The first and last ribs have no anterior costo-transverso ligament. 

The Middle Costo- Transverse or Interosseous Lujanient consists of short, but 
strong, fibres, which pass between tho rough surfaco on the posterior part of tho 
neck of each rib, and the anterior surface of the adjacent transverse process. In 

125. — Ccsto-Trans verso Articulation. Seen from above. 



order fully to expose this ligament, a horizontal section should be made across the 
transverse process and corresponding part of the rib ; or tho rib may be forcibly 
separated from the transverse process, and its fibres put on the stretch. 

In the eleventh and twelfth ribs , this ligament is quite rudimentary. 

The .Posterior Gosto-T ran worse Lujament is a short, but thick and strong, 
fasciculus, which passes obliquely from the summit of the transverse process to the 
rough 11011-articular portion of the tubercle of the rib. This ligament is shorter 
and more oblique in the upper thali in tiro lower ribs. Those corresponding to 
tho superior ribs ascend, and those of the inferior one slightly descend. 

In th o'clemUh and twelfth ribs , this ligament is wanting. 

The articular portion of the tubercle of the rib, and adjacent transverse process, 
form an arthrodial joint, provided vfith a thin Capsular lujament attached to 
the circumference of the articulating surfaces, and enclosing a small synovial 
membrane . 

In tho eleventh and twelfth ribs , this articulation is wanting. 

Actions. The movement permitted in these joints is limited to a slight gliding, 
motion of the articular surfaces one upon tho other. 


Jl 
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VII. Articulation op the Cartilages of tub Rids with tite Sternum, etc. 

(Fig. 126.) 

The articulation to the cartilages of the true ribs with the sternum are arthrodial 
joints. The ligaments connecting them are — 

Anterior Costo- Sternal. 

Posterior Costo- Sternal. 

Capsular. 

V26.— Costo-sternal, Costo-Xiphoid, and Intercostal Articulations. Anterior View. 

The synovial cavities exjjosed 
by a vortical seetion ojtho Sternum k Cartilage 1 



The Anterior Costo- Sternal Ligament is a broad and thin membranous band 
that radiates from the inner extremity of the cartilages of the true ribs to the 
* anterior surface of the sternum. It is composed of fasciculi, which pass in 
different directions. The superior fasciculi ascend obliquely, the inferior pass 
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obliquely downwards, and the middle fasciculi horizontally. The superficial fibres 
of this ligament are the longest ; they infSrmingle with the fibres of the ligaments 
above and below them, with those of the opposite side, and with the tendinous 
fibres of origin of the Pectoralis major ; forming a thick fibrous membrane, which 
covers the surface of the stornum. This is more distinct at the lower than at the 
upper part. 

The Posterior Costo-Sternal Ligament , less thick and distinct than the ante- 
rior, is composed of fibres which radiate from the posterior surface of the sternal 
end of the cartilages of the true ribs, to the posterior surface of the sternum, 
becoming blended with the periosteum. 

Th 0 Capsular Ligament surrounds tho joints formed betwocn the cartilages of 
the true ribs and the sternum. It is very thin, intimately blended with the 
anterior and posterior ligaments, and strengthened at tho upper and lower part of 
the articulation by a few fibres, which pass from the cartilage to tho side of the 
sternum. Those ligaments protect the synovial membranes. 

Synovial Membranes. The cartilage of the first rib is directly continuous with 
the sternum, without any synovial membrane. The cartilage of tho second rib 
is connected with the sternum by means of an intorarfcicular ligament, attached 
by one extremity to the cartilage of tho second rib, and by the other extremity to 
the cartilage which unites tho first and second pieces of tho sternum. This 
articulation is provided with two synovial membranes. Thai of the third rib has 
also two synovial membranes ; and that of the fourth, fifth, sixth, and seventh, 
each a single synovial membrane. Thus there are eight synovial cavities in the 
articulations between the costal carl il ages of the true ribs and the sternum. They 
may be demonstrated by removing a thin section from the anterior surface of the 
sternum and cartilages, as seen in tlie figure. After middle life, the articular 
surfaces lose their polish, become roughened, and the synovial membranes appear 
to be waniing. In old age, the articulations do not exist, the cartilages of most 
of tlie ribs becoming continuous with tho sternum. The cartilage of tho seventh 
rib, and occasionally also that of tlie si Ah, is connected to tlie anterior surface of 
the ensiform appendix, by a band of ligamentous fibres, which varies in length 
and breadth in different subjects. It is called tlie costo-xiphoid ligament . . f 

Actions. The movements which are permitted in the costo-sternal articulations, 
arc limited lo elevation and depression ; and these only to a slight extent. 


Articulation of tin: Oarti lauds 0 v the Itms with each otuer. (Fig. 126.) 

The cartilages of the sixth, seventh, and eighth ribs articulate, by their lower 
holders with the corresponding margin of the adjoining cartilages, by means of 
a small, smooth, oblong-shaped facet. Each articulation is enclosed m a thm 
cansular ligament , lined by synovial membrane , and strengthened externally and 
internally W ligamentous fibres (intercostal ligaments), which pass from one 
cartila<*e to the other. Sometimes the cartilage of the fifth rib, more raroly 
that of tho ninth, articulates, by its lower border, with the adjoining cartilage 
bv a small oval facet ; more frequently they are connected together by a few 
ligamentous fibres. Occasionally, tlie articular surfaces above-mentioned are 

wanting! 


Articulation op tiie Ribs with their Cartilages. (Fig. 126.) 

The outer extremity of each costal cartilage is received into a depression in tho 
sternal end of tho ribs, and held together by the periosteum. . 


*V 1 H. Ligaments op the Sternum. 

The first- and second pieces of tlie Sternum are united by a layer of cartilage, 
which rarely ossifies, except at an advanced period of life. Those two segment* 

aro co nn ected by an anterior and posterior ligament. 

u 2 
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The anterior sternal ligament consists of a layer of fibres, having a longitudinal 
direction; it blends with the fibres or the .anterior eosto-slernal ligaments on 
both sides, and with the aponeurosis of origin of the Pecloralis major. This 
ligament is rough, irregular, and much thicker at the lower than at the upper part 
of the bone. 

The posterior sternal ligament is disposed in a somewhat similar manner on the 
posterior surface of the articulation. 


IX. Artktlation of Tino Pelvis with the Spine. 

The ligaments connecting the last lumbar vertebra with the sacrum arc similar 
to those which connect the segments of the spine with each other, viz. : — 1. The 
continuation downwards of the anterior and posterior common ligaments. 2 # . The 
intervertebral substance connecting the flattened oval surfaces of the two bones, 
and forming an amphiartlirodiai joint. 3. Ligamenta subtiava, connecting the 


127. — Artieuliiiii us of Pelvis aiul I Tip. Anterior View. 



arch of the last lumbar vertebra with the posterior border of the sacral canal. 
4. Capsular ligaments connecting the articulating processes and forming a double 
arthrodia. 5. Inter- and supra-spinous ligaipcnts. 

The two proper ligaments connecting the pelvis with the spine are the lumbo- 
sacral and lumbo-iliac. 

The Lnmbo-sarnil Ligament. (J ig. 127) is a short, thick, triangular fasciculus, 
which is connected above to the lower and front part of the transverse process of 
the last lumbar vertebra, passes obliquely outwards, and is* at inched below to the 
lateral surface of the base of the sacrum, becoming blended with the anterior 
sacro-iliac ligament. This ligament is in relation in front with the Psoas muscle. 

The Luntha-'iliac Ligament (fig. 127) passes horizontally outwards from the 
apex of the transverse process of tho last lumbar vertebra, to the crest of the 
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ilium immediately in front of the sacroiliac articulation. It is of a triangular 
form, thick arid narrow infernally, broad and thinner externally. It is in relation, 
in front, with the Psoas muscle ; behind, with the muscles occupying the vertebral 
groove ; above, with the Quadratus lurnborum. 


X. Articulations of the Pelv-is. 

The Ligaments connecting the bones of the pelvis with each other may bo 
divided into four groups: — i. Those connecting the sacrum and ilium. 2. Those 
passing between the sacrum and ischium. 3. Those connecting the sacrum, and 
coccyx. 4. Those between the two pubic bones. 


I. AjmO'ITIiATlON OF THE SACRUM ANI> ILIUM. 

The sacTo-iliae articulation is an amphiarthrodial joint, formed between the 
lateral surfaces of the sacrum and ilium. The anterior or auricular portion of 
each articular surface is covered with a thin plate of cartilage, thicker on the 
sacrum than 011 the ilium. The surfaces of these cartilages in the adult aro rough 
and irregular, and separated from one another by a soft yellow pulpy substance. 
At an early period of life, occasionally in the adult, and in the female during 
pregnancy, they are smooth, and lined by a delicate synovial membrane. The 
ligaments connecting these surfaces arc the anterior and posterior sac ro- iliac. 

The Anterior Hu era- if inn Lvjnmenl (tig. 127) consists of numerous thin liga- 
mentous bands, which connect the anterior surfaces of the sacrum and ilium. 

The Posterior Suero-Uiuc (lig. 128) is a strong interosseous ligament, situated 
in a deep depression between the sacrum and ilium behind, ami forming the 
chief bond of connection between those bones. It consists of numerous strong 
fasciculi, which pass between the bones in various directions. Three of these are 
of large size ; the tini sujieriu r, nearly horizontal in direction, arise from the first 
and second transverse tubercles on the posterior surface of the sacrum, and are 
inserted into the rough uneven surface at the posterior part of the inner surface 
of the ilium. The third fasciculus, oblique in direction, is attached by one ex- 
tremity to the third or fourth transverse tubercle on the posterior surface of the 
sacrum, and by the other to the posterior superior spine of the ilium ; it is some- 
times called the oblique sacro- it inc r ti(jament. 


2. Ligaments passing between the Sacrum anp Ischium. (Pig. 128.) 

The Great Sacro- Sciatic (Posterior). 

The Lesser Sacro-Sciatie (Anterior). 

The Great or Posterior Sacro- Sciatic Lijameut is situated at the lower and 
back part of the pelvis. It is tliin, flat, and triangular in form ; narrower m the 
middle than at the extremities ; attached by its broad base to the posterior inferior 
spine of* the ilium, to the third and fourth transverse tubercles on the sacrum, and 
to the lower part of the lateral margin of that hone and the coccyx ; passing 
obliquely downwards, outwards, and forwards, it becomes narrow and thick ; and 
at its insertion into the inner margin of tlio tuberosity of the ischium, it mercies 
in breadth, and is prolonged forwards along the inner margin of the ramus forming 
what is known as the falciform ligament. The free concave edge of this ligament 
has attached to it the obturator fascia, with which it forms a kind of groove, pro- 
tecting the internal pudic vessels and nerve. One of its surfaces is turned towards 
the perineum, the other towards the Obturator interims muscle 

The posterior surface of this ligament gives origin, by its whole extent, to fibre* 
of the Gluteus maximus. It s anterior surface is united to the lesser sacro-sciatic 
ligament. ‘ Its superior border forms the lower boundary of the lesser sacro- 
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sciatic foramen. Its lower border form® part of the boundary of the perinroum. 
It is .pierced by the coccygeal branch of the sciatic artery. 

The Lesser or Anterior 8 hicro-Sciatic Ligament , much shorter and smaller than 
tho preceding, is thin, triangular in form, attached by its apex to tho spino of tho 
ischium, and internally, by its broad base, to the lateral margin of the sacrum 
and coccyx, anterior to tho attachment of tho great sacro-sciatio ligament, with 
which its fibres are intermingled. 

It is in relation, anteriorly, with the Coccygeus muscle ; posteriorly, it is covered 
by tho posterior lignraent, and crossed by the pudic vessels and nerve. Its 
superior bonier forms the lower boundary of the great sacro- sciatic foramen ; its 
inferior border , part of the lesser sacro-sciatic foramen. 

These two ligaments convert the sacro-sciatio notches into foramina. Tho 
superior or great sacro-sciatic foramen is bounded, in front and above, by the 
posterior border of the os innominatum ; behind, by tho great sacro-sciatic liga- 


128. — Articulations ot Pelvis and llip. Posterior View. 



mfcflt; and below, by the lesser ligament. It is partially filled up, in the recent 
state, by the Pyriformis muscle. Above this muscle, tho gluteal vessels and 
superior gltiteal nerve emerge from the pelvis; and below it, tho ischiatic vessels 
and nerves, the internal pudic vessels and nerve, and tho nerve to the Obturator 
interims k Tho inferior or lesser sacro-sciatic foramen is bounded, in front, by tho 
tuber ischii ; above, by the spine and lesser ligament ; behind, by the greater 
ligament. It transmits tho tendon of the Obturator intemus muscle, its nerve, 
and the pudic vessels and nerve. • 

c 3. AjmcuLAfioN of this Racuum and Coccyx. 

This articulation is an amphi arthrodial joint," formed between the oval surface, 
on the summit of tho sacrum, and the base of the coccyx. It is analogous to the 
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joints between the bodies of tho vertebra*, and is conncctod by similar ligaments. 
They are the — 63 

Anterior Sacro r Coccygeal. 

Posterior Sacro- Coccygeal. 

In tcrarticular Fib ro- Cartilage. 

The Anterior Haem- Coccygeal Ligament consists of a few irregular fibres, 
which descend from the anterior surface of the sacrum to the front of tho coccyx, 
becoming blended with the periosteum. 

Tho Posterior Sacro- Coccygeal Ligament is a flat band of ligamentous fibres, 
of a pearly tint, which arises from the margin of tho lower orifice of tho sacral 
canal, and descends to be inserted into the posterior surface of tho coccyx. This 
ligament completes the lower and back part of tho sacral canal. Its superficial 
fibres are much longer than the deep-seated ; the latter extend from tho apex of 
tho sacrum to the upper cornua of the coccyx. This ligament is in rotation in 
front with the arachnoid membrane of the sacral canal, a portion of the sacrum 
and almost the whole of the posterior surface of the coccyx ; behind, witli tho 
Gluteus maximus. 

An lnterarticular Fibro-CartiJage is interposed between tho contiguous surfaces 
of the sacrum and coccyx ; it differs from that interposed between the bodies 
of the vertebra) in being thinner, and its central part more firm in texture, ft is 
somewhat thicker in front and behind than at the sides. Occasionally, a synovial 
membrane is found where the coccyx is freely moveable, which is moro especially 
fho case during pregnancy. * 

The different segments of tho coccyx are connected together by an extension 
downwards of tlio anterior and posterior sacro-eoccygeal ligaments, a thin annular 
disc of fibro-cartilago being interposed between each of the bones. In tho adult 
male, all the pieces become ossified ; but in tlio female, this does not commonly 
occur until a later period of life. The separate segments of the coccyx are first 
united, and at a moro advanced age the joint between the sacrum and tho coccyx 
is obliterated. 

Actions. The movements which take place between the sacrum and coccyx, 
and between the different pieces of tho latter bone, are slightly forwards and back- 
wards; they are very limited. Their extent increases during pregnancy. 

4. Articulation of tiie Pitres. (Fig. 129.) 

The articulation between tho pubic bones is an amphiartlmnlial joint, formed 
by t-lie junction of the two oval articular surfaces of tho ossa pubi The articular 
surface has been described above under the name of symphysis, aud the same name 
is given to the joint. The ligaments of this articulation are the 

Anterior Pubic. Posterior Pubic. 

Superior Pubic. Sub- Pubic. 

Intcrarti eular Fibro- Cartilage. 

The Anterior Pubic Ligament consists of several superimposed layers, which 
pass across the front of the articulation. Tho superficial fibres pass obliquely 
from one bone to tlio other, decussating and forming an interlacement with the 
fibres of tho aponeurosis of the Fjxternal oblique muscle. The deep fibres pass 
transversely across tho symphysis, and are blended with tho interarticular fibro- 

cartilago. . . 

Tho Posterior Pubic Ligament consists of a few thin, scattered fibres, which 

unite the two pubic bines posteriorly. 

Tho Superior Pubic Ligament is a band of fibres, which connects together tho 

two pubic bones superiorly. # 

The Sub-Pubic Ligament is a thick, triangular arch of ligamentous fibres, 
connecting together tho two pubic bones below, and forming the upper boundary 
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of the pubic arch. Above, it is blended with the intcrarticular fibro-cartilage ; 
laterally, with the rami of tho pubes. Its fibres are of a yellowish colour, closely 
connected, and have an arched direction. 

The In for articular Film-Cartilage consists of two oval-shaped plates, ono 
covering the surfaco of each symphysis pubis. They vary in thickness in 
different subjects, and project somewhat beyond the level of the bones, espe- 
cially behind. The outer surface of each plate is firmly connected to the bone 
b y a series of nipple-like processes, which accurately fit within corresponding 
depressions on the osseous surface. Their opposed surfaces are connected in the 
greater part of their extent, by an intermediate elastic fibrous tissue ; and by 
their circumference to the various ligaments surrounding the joint. An interspace 
is left between tho plates at ihe upper and back part of the articulation, where 
the fibrous tissue is deficient, and the surface of the fibro-cartilage is lined by 
epithelium. This space is found at all periods of life, both in the male and 
female ; but it is larger in the latter, especially during pregnancy, and after 
parturition. It is most frequently limited to the upper and back part of the joint ; 


129. — Vertical Section of the Symphysis Pubis. 
Made near its Posterior Surface. 
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but it occasionally reaches to the front, and may extend the entire length of the 
cartilages. This structure may be easily demonstrated, by making a vertical 
section of the symphysis pubis near its posterior surface. 

The Obturator Ligament is more properly regarded as analogous to the mus- 
cular fascia?, with which it will therefore be described. 


ARTICULATIONS OF THE UPPER EXTREMITY. 

The articulations of the Upper Extremity may bo arranged in thc.follow- 
ing groups: — I. Sterno- clavicular articulation. II. Scapulo-clavicular articula- 
tion. III. Ligaments of tho Scapula. 1 \. Shoulder-joint. V. Elbow-joint. 
VI. Radio-ulnar articulations. VII. Wrist-joint. VIII. Articulations of tho 
Carpal bones. IX. Carpo-mctacarpal articulations. X. Metacarpo-phalangeal 
articulations. XI, Articulations of the Phalanges. 

I. Sterno-Clavicular Articulation. (Fig. 130.) 

The Sterno-Clavicular is an arthrodial joint. The parts entering into its 
formation are the sternal end of the clavicle, tho upper and lateral part of the 
first piece of the sternum, and the cartilage of tho first rib. The articular surface 
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of the clavicle is much larger than that of the sternum, and invested with a 
layer of cartilage,* which is considerably thicker than that on the latter bone. 
The ligamenl s of this joint are the 

Anterior Sterno- Clavicular. Inter- Clavicular. 

Posterior Sterno- Clavicular. Costo- Clavicular (rhomboid). 

I ntcrarti cular Fi bro- Car Li lago. 

The Anterior Sterno-Olavicvlae Ligament, is a broad band of fibres, which covers 
the anterior surface of the articulation, being attached, above, to the upper and 
front part of the inner extremity of tho clavicle j and, passing obliquely downwards 
and inwards, is attached, below, to tho front and upper part of the first piece of 
the sternum. This ligament is covered in front by the sternal portion of the 
Sterno-clcido-niastoid and the integument ; behind, it is in relation with the intcr- 
artionlar fibre-cartilage and the two synovial membranes. 

The Posterior Slerno-Clavimlar Ligament is a similar band of fibres, which 
covers tho posterior surface of the articulation, being attached, above, to the pos- 
terior part of the inner extremity of the clavicle ; and which, passing obliquely 
downwards and inwards, is connected, below, to the posterior and upper part of 


130.- SlorrnM fiijvieular Articulation. Anterior View. 



the sternum. It is in relation, in front, with the in ierarti cular fihro-eartilnge and 
synovial membranes; behind, with the Stemo-hyoid and Sterno-thyroid muscles. 

The Ink* r clavicular Ligament is a flattened band, which varies considerably in 
form and size in different individuals; it passes from the upper* purl of the inner 
extremity of one clavicle to the other, and is closely attached to the upper margin 
of the sternum. It is in relation, in front, with the integument ; behind, with tho 
Sterno- thyroid muscles. 

Tho (' oslo-Clavicular Ligament ( rhomboid ) is short, flat, and strong: it is of 
a rhomboid form, attached, below, to the upper and inner part of the cartilage of 
the first rib : it ascends obliquely backwards and outwards, aud is attached, above, 
to tho rhomboid depression on the under surface of the clavicle. It is in rela- 
tion, in front, with the tendon of origin of the Subclavius ; behind, with tho 
subclavian vein. 

The Tnterwrticular Fibro-Carlilage is a flat and nearly circular disc, interposed 
between the articulating surfaces of the sternum and clavicle. It is all ached, 
above, to. the upper and posterior border of tho clavicle ; below, to the cartilage of 

• 

* According to Bruch, tho sternal end of the clavicle is covered by a tissue, which is 
rather fibrous than cartilaginous in structure. 
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the first rib, at its junction with the sternum : and by its circumference to the 
anterior and posterior sterno-clavicular ligaments. It is thicker at the circum- 
ference, especially its upper and back part, than at its centre, or below. It 
divides the joint into two cavities, each of which is furnished with a separate 
synovial membrane ; when the fibro- cartilage is perforated, which not unfrequently 
occurs, the synovial membranes communicate. 

Of the two Synovial Membranes found in this articulation, one is reflected from 
the sternal end of the clavicle, over the adjacent surface of the fibro-cartilage, and 
cartilage of the first rib ; the other is placed between the articular surface of the 
sternum and adjacent surface of the fibro-cartilage ; the latter is the more loose of 
the two. They seldom eon thin much synovia.* 

Actums. This articulation is the centre of the movements of the shoulder, and 
admits of motion in nearly every direction — upwards, downwards, backwards, 
forwards, as well as circumduction. ‘The movements attendant on elevation and 
depression of the shoulder hike place between the clavicle and the internrticular 
ligament, the bone rotating upon the ligament on an axis drawn from before back- 
wards through its own articular facet. When the shoulder is moved forwards and 
backwards, the clavicle, with the intcrarticular ligament, rolls lo and fro on the 
articular surface of the sternum, revolving, with a slightly sliding movement, round 
an axis drawn nearly vertically through the sternum. In the circumduction of the 
shoulder, which is compounded of these two movements, the clavicle revolves upon 
the intcrarticular cartilage, and the latter, with the clavicle, rolls upon the sternum.’* 


II. SCAIHJLO-CliAVlClIliAU AltTICUI.ATlON. (Fig. 131.) 

The Scapith- Clavicular is an arthrodial joint, formed between the outer extre- 
mity of the clavicle, and the upper edge of the acromion process of the scapula. 
Its ligaments are the 

Superior Acromio- Clavicular. 

Inferior Acromio- Clavicular. 

( Trapezoid 

1 Coraco-Clavicular < and 

L Conoid. 

Interarticular Fibro- Cartilage. 

The Superior Acromio-Clavicular Ligament is a broad band, of a quadrilateral 
form, which covers the superior part of the articulation, extending between the 
upper part of the outer end of the clavicle, and the adjoining part of the acromion. 
It is composed of parallel fibres, which interlace with the aponeurosis of the 
Trapezius and Deltoid muscles ; below, it is in contact with the interarticular 
fibro-cartilage and synovial membranes. 

The Inferior Acromio- Clavicular Ligament, somewhat thinner than the preceding, 
covers the under part of the articulation, and is attached to tho adjoining surfaces 
of the two bones. It is in relation, above, with the intcrarticular fibro-cartilage 
(when it oxists) and tho synovial mombranes ; below, with the tendon of the 
Supraspinatus* These two ligaments aro continuous with each other in front and 
behind, and form a complete capsule around the joint. 

The Goraco-Olavicular Ligament serves to connect the clavicle with tho coracoid 
process of the scapula. It consists of two fasciculi, called the trapezoid and conoid 
ligaments. 

The trapezoid, ligament , the anterior and external fasciculus, is broad, thin, and 
quadrilateral : it Is placed obliquely between tho coracoid process and tho clavicle. 
It is attached, below, to the upper surface of the coracoid process; above, to tho 
oblique line on tho under surface of tho clavicle. Its anterior border is free ; its 
posterior border is joined with tho conoid ligament, the two forming by their 
junction a projecting onglc. 

' llt'MpriRV, On the Human Skeleton , p 402. 
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The conoid ligament , the posterior and internal fasciculus, is a dense band of 
fibres, conical in form, the base being turned upwards, the summit downwards. 
It is attached by its apex to a rough depression at the base of the coracoid process 
internal to the preceding ; above, by its expanded base, to the conoid tubercle on 
the under surface of the clavicle, and to a lino proceeding internally from it for 
half an inch. These ligaments aro in relation, in front, with the Subclavius ; 
behind, with the Trapezius : they serve to limit rotation of the scapula forwards 
and backwards. 

The Interarttcular Fibro-Oa rtil age is most frequently absent in this articulation. 
When it exists, it generally only partially separates the articular surfaces, and 
occupies the upper part of the articulation. More rarely, it completely separates 
tho joint into two cavities. 


13 J * -Hie belt Shoulder-Joint, Scapn I o- Clavicular Articulations 
and Proper Ligaments of Scapula. 



There aro two. Synovial Membrane. s- when a complete interarticular cartilage 
exists ; more frequently there is only one synovial membrane. 

Actions. Tho movements of this articulation arc of two kinds. 1. A gliding 
motion of the articular end of the clavicle on the acromion. 2. Rotation of the 
scapula forwards and backwards upon tho clavicle, the extent of this rotation being 
limited by tho two portions of the coraco-clavicular ligament. 

Tho scap ul o- cla v ictil ar joint has important functions in tho movements of tho 
upper extremity. It has been well pointed out by Prof. Humphry, that if there 
had been no joint between the clavicle and scapula tho circular movement of the 
scapula on the ribs (as in throwing both shoulders back or forward) would have 
been attended with a greater alteration in the direction of tho shoulder than is 
consistent with tho free uso of the* arm in such positions, and it would have bocwi 
impossible to give a blow straight forward with tho full force of tho arm, that is to 
say, with the combined force of tho scapula, arm, and forearm. 4 This joint,* as he 
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happily says, ‘is so adjusted as to enable either bone to turn in a hinge-like 
manner upon a vertical axis drawn through the other, and it permits the surfaces 
of the scapula, like the baskets in a round-about swing, to look the same way in 
every position, or nearly so.’ Again, whon the whole arch formed by the clavicle 
and scapula rises 5m d falls (in elevation or depression of the shoulders), the joint 
between these two bones enables the scapula still to maintain its lower part in 
contact with the ribs. 

III. Proper Lic.aments op thr Scapula. (Fig. 131.) 

The proper ligaments of the scapula are, the 

% 

Ooraet j-acrom ial . T ran s verse. 

The Coeaco-acromial Ligament is a broad, thin, flat band, of a triangular shape, 
extended transversely above the upper p*rfc of the shoulder-joint, between the 
coracoid and acromion processes. It is attached, by its apex, to the summit of the 
acromion just in front of the articular surface for the clavicle ; and by its broad 
base, to the whole length of the outer border of the coracoid process. Its posterior 
fibres are directed obliquely backwards and outwards, its anterior fibres transversely. 
This ligament completes the vault formed by the coracoid and acromion processes 
for fhe protection of the head of the humerus. It is in relation, above, with ihe 
clavicle and under surface of the Deltoid: below, with the tendon of the* Supra- 
spinatus muscle, a bursa being interposed. Its anterior border is continuous with 
a dense cellular lamina that passes beneath the Deltoid upon the tendons of the 
Supra- and Infraspinatus muscles. 

The Transverse or Coracoid Ligament converts the suprascapular notch into 
a foramen. It is a thin and flat, fasciculus, narrower at the middle than at Ihe 
extremities, attached, by one end, to the base of the coracoid process, and, by the 
other, to the inner extremity of the scapular notch. The suprascapular nerve 
passes through the foramen ; the superscapular vessels above it. 

IV. Sjroi;Li»:n-JoiNT. (Fig. 131.) 

The Shoulder is an enarthrodial or ball-and-socket joint. The boubs entering 
into its formation, are the large globular head of the humerus, received into 
the shallow glenoid cavity of the scapula, an arrangement which permits of very 
considerable movement, whilst the joint itself is protected against displacement 
by the strong ligaments and tendons which surround it, and above by an arched 
vault, formed by the under surface of the coracoid and acromion processes, and 
the coraco-acromial ligament. The articular surfaces are covered by a layer of 
cartilage : that on the head of the humerus is thicker at the centre than at the 
circumfci'encc, the reverse being the case in the glenoid cavity. The ligaments of 
the shoulder are, the 

Capsular. Coraco-liumeral. 

Glenoid.* 

The Capsular Liganmit completely encircles the articulation; being attached, 
ab<?ye, to the circumference of the glenoid cavity beyond the glenoid ligament ; 
below, to the anatomical neck of the humerus, approaching noarer to the articular 
cartilage above than in the rest of its exteflt. It is thicker above than below, 
remarkably loose and lax, and much larger and longer than is necessary to kcop 
the bones in contact, allowing them to bo separated from each other more than an 
inch, an evident provision for that extreme freedom of movement which is peculiar 
to this articulation. Its external surface is strengthened, taboye, by the Supra- 
spinatus ; above and internally, by the coraco-liumeral ligament ; below, by the 

• * The long tendon of origin of the Biceps muscle also acts as 011c of the ligaments of 
this joint. See the observations on pp. 14S, 140. un the function of the muscles passing over 
more than one joint 
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long head of the Tricops ; externally, by the tendons of the Infraspinatus and 
Teres minor ; and internally, by the tendon of tho Subscapularis. . The capsular 
ligament usually presents three openings : one at its inner side, below the coracoid 
process, partially tilled up by the tendon of the Subscapularis ; it establishes a 
communication between the synovial membrane of tho joint and a bursa beneath 
tho tendon of that muscle. The second, which is not constant, is at the outer 
part, where a communication sometimes exists between the joint and a bursal sac 
belonging to tho Infraspinatus muscle. The third is seen in the lower border of 
the ligament, between the two tuberosities, for the passage of the long tendon of 
the Biceps muscle. 

Tho Go raco- humeral or Accessory* Ligament is a broad band which strengthens 
the upper and inner part of tho capsular ligament. It arises from the outer border 
of the coracoid process, and passes obliquely downwards and outwards to the front 
of the great tuberosity of the humerus, being blended with the tendon of the 
Snpraspinatus muscle. This ligament is intimately united to tho capsular in the 
greater part of its extent. 

The Glenoid Lhjamcnt is a firm fibrous band attached round the margin of tho 
glenoid cavity. It is triangular on section, tho thickest portion being fixed to the 
circumference of the cavity, the free edge being thin and sharp. It is continuous 
above with the long tendon of tho Biceps muscle, which bifurcates at tho upper 
part of the cavity into two fasciculi, encircling tho margin of tho glenoid cavity 
and uniting at its lower part. This ligament deepens the cavity for 'articulation, 
and protects the edges of tho bone. It is lined by the synovial membrane. 

The Sjpiocinl Membrane lines the margin of the glenoid oavity and the fibro- 
cartilaginous rim siijtou ruling it ; it is then reflected over the' internal surface of 
the capsular ligament, covers tin; lower part and sides of the neck of the humerus, 
and is continued a short distance over the cartilage covering the head of the bone. 
Tho long tendon of tho Biceps muscle which passes through the joint, is enclosed 
in a tubular sheath of synovial membrane, which is reflected upon it at the point 
whore it perforates tho capsule, and is continued around it as far as tho summit of 
the glenoid cavity. The tendon of the Biceps is thus enabled to traverse the arti- 
culation, but is not contained in tho interior of the synovial cavity. The»synovial 
membrane communicates with a large bursal sac beneath the tendon of tho Sub- 
scapu laris, by an opening at the inner side of the capsular ligament; it also 
occasionally communicates with another bursal sac, beneath the tendon of tho 
Infraspinatus, through an orifice at its onter'part. A third bursal sac, which does 
not communicate with the joint, is placed between the under surface of tho deltoid 
and tho outer surface of the “capsule. 

The Muscles in relation with the joint are, above, the Snpraspinatus ; below, 
the long head of tho Triceps; internally, tho Subscapularis ; externally, the Infra- 
spinatus, and Teres minor ; within, the long tendon of tho Biceps. The Deltoid 
is placed most externally, and covers the articulation on its outer side, as well as 
in front and behind. 

Tho Arteries supplying the joint, are articular branches of the anterior and 
posterior circumflex, and suprascapular. 

The Nerves are derived from the circumflex and suprascapular. 

Actions. The shoulder- joint is capable of movement in every direction, forwards, 
backwards, abduction, adduction, circumduction, and rotation. 

The most striking peculiarities in t£is joint arc : 1. The large size of the head of 
the humerus in comparison with tho depth of tho glenoid cavity, even when 
supplemented by the glenoid ligament. 2. The looseness of the capsule of the 
joint. 3. Tho intimate connection of tho capsule with the muscles attached to the 
head of the humerus. *4. The peculiar relation of tho biceps tendon to the joint. 

It is in consoqueueo of tho relative size of the two articular surfaces that tho 
joint enjoys so free movement in every possible direction. When these movements 
of the arm are arrested in the shoulder-joint by the contact of the bony surfaces, 
and by tlio tension of the corresponding fibres of the capsule together with that ot 
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the muscles acting as accessory ligaments, they can be carried considerably further 
by the movements of the scapula, involving, of course, motion at the coraco- and 
sterno-clavicular joints. These joints aro tliereforo to bo regarded as accessory 
structures to tlio slioulder-joint.* The extent of these movements of the scapula is 
very considerable, especially in extreme elevation of the arm, which movement is 
best accomplished when the arm is thrown somewhat forward, since the articular 
surface of the humerus is broader in the middle than at either end, especially the 
lower, so that the range of elevation directly forward is less, and that directly 
backward still more restricted. The great width of the central portion of the 
humeral head also allows of very free horizontal movement when the arm is 
raised to a right angle, in which movement the arch formed by the acromion, the 
coracoid process, and the coraco-acromial ligament, constitutes a sort of supple- 
mental articular cavity for the head of the bone. 

The looseness of the capsule is so great that the arm will fall about an inch 
from the scapula when the muscles aro dissected from the cap's ular ligament, and 
an opening mado in it to remove the atmospheric pressure.. The movements of 
the joint, therefore, are not regulated by the capsule, so much as by tlie surrounding 
muscles and by the pressure of the atmosphere, an arrangement which ‘renders 
the movements of the joint much more easy than they would otherwise have been, 
and permits a swinging pendulum-like vibration of the limb, when the muscles are 
at rest.* (Humphry.) The fact., also, that in all ordinary positions of the joint the 
capsule is not put on the stretch, enables tlio arm to move freely in all directions. 
Extreme movements arc cheeked by the tension of appropriate portions of tlio 
capsule, as well as by the interlocking of the bones. Thus it is said that ‘ abduc- 
tion is checked hy the contact of the great tuberosity with the upper edge of the 
glenoid cavity, adduction by the tension of the coraco- humeral ligament.* (Bcnunix 
et Bouchard.) 

The intimate union of the tendons of the four short muscles with the capsule 
converts these muscles into elastic and spontaneously-acting ligaments of the joint, 
and it is regarded as being also intended to prevent the folds into which all portions 
of the capsule would alternately (all in the varying positions of the joint from being 
driven Ijetween the bones by the pressure of the atmosphere. 

The peculiar relations of the biceps tendon to the shoulder-joint appear to sub- 
serve various purposes. In the first place by its connection with both the shoulder 
and elbow, the muscle harmonises the action of the two joints, and acts as an 
elastic ligament in all positions, in the manner previously adverted to.f Next it 
strengthens the upper part of the articular cavity, and prevents the head of the 
humerus from boing pressed up against the acromion process, when the deltoid 
contracts, instead of forming the centre of motion in the glenoid cavity. By its 
passage along the bicipital groove it assists to render the head of the humerus 
steady in the various movements of the arm and forearm. To these offices Prof. 
Humphry adds, that ‘ it assists the supra- and infraspinatus muscles to cause the 
head of the humerus to revolve in the glenoid esavity when the arm is raised from 
the side, and that it holds the head of the humerus firmly in contact with tho 
glenoid cavity, and prevents its slipping over the lower edge of tho cavity or 
being displaced by tho action of tho latissimus dorsi and pcctoralis major when the 
arm is raised from the side, as in climbing and many other movements.* 

• 

V. Elkow-Joint. 

The Elbow is a ginylymus or hinge joint. The bones entering into its forma- 
tion are tlio trochlear surface of the humerus, which is received in tho greater 
sigmoid cavity of the ulna, and admits of the movements # poculiar to this joint, 
those of flexion and extension, whilst the cup-shaped depression on tho head of the 
radius articulates with tho lesser, or radial, head of tlm humerus, and the circumfor- 

i 


See pp. T70, 171. 


t See p. 148. 
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cnce of tlie head of the radius with the lesser sigmoid cavity of the ulna, allowing 
of the movement of rotation of the radius 611 tlio ulna, the chief action of the 
superior radio-ulnar articulation. The articular surfaces aro covered with a thin 
layer of cartilago, an 4 conuoctod together with the following ligaments : — 

Anterior. Internal Lateral. 

Posterior. External Lateral. 


The Anterior Ligament (fig. 132) is a broad and thin fibrous layer, which covers 
the anterior surface of tho joint. It is attached to the front of the humerus 
immediately above tho eoronoid fossa; bolow, to the anterior surface of the 
coronoid process of the ulna and orbicular ligament, being continuous on each 
side with the lateral ligaments. Its superficial or oblique fibres pass from the 
inner condyle of the humerus outwards to the orbicular ligament. The middle 
fibres, vortical in direction, pass from the upper part of tho coronoid depression, 
and become blended with tho preceding. A third, or transverse set, intersect 

these at right angles. This ligament is 
1 132. — Left Elbow- Joint, showing Anterior in relation, in front, with the Brachialis 
and Internal Ligaments. nnticus j behind, with the synovial mem- 


brane. 

The Posterior Ligament (fig. 133) is a 
tliin and loose membranous fold, attached, 
above, to tho lower end of the humerus, 
immediately above the olecranon fossa; 
below, to tho margin of the olecranon. 
The superficial or transverse fibres pass 
between the adjacent margins of tho 
olecranon fossa. Tlie deeper portion con- 
sists of vertical fibres, which pass from 
the upper part' of the olecranon fossa to 
the margin of tho olecranon. This liga- 
ment is in relation, behind, with the ten- 
don of the Triceps and the Ancopeus ; in 
front, with the synovial membrane. 

Tho Internal Lateral Ligament (fig. 
132) is a thick triangular band consist- 
ing of two distinct portions, an anterior 
and posterior. The anterior portion, di- 
rected obliquely forwards, is attached, 
above, by its apex, to the front part of 
the internal condyle of the humerus ; 
and, below, by its broad base, to tlie 
inner margin of the coronoid process. 
Tho posterior portion , also of triangular 
form, is attached, above, by its apex, to 
the lower and hack part of the internal 
condyle ; below, to the inner margin of 
the olecranon. This ligament is in re- 
lation, internally, with tho Triceps and 
Flexor carpi ulnaris muscles, and tlie 
ulnar nerve. 

The External Lateral Ligament (tig. * 33 ) * » * short 

3 ft. Supinator 

^The Ihpwvial Membrane is very extensive. It covers the margin of tho arti- 
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cular surface of the humerus, and lines the coronoid and olecranon fossa on 
that bone ; from these points, it is reflected over the anterior, posterior, and lateral 
ligaments; and forms a pouch between 

tho lesser sigmoid cavity, the internal * 33 * Left Elbow-Joint, showing Posterior 
surface of the annular ligament, ami tho nU( ^ External Ligaments, 

circumference of the head of tlie radius. 

Tho Muscles in relation with tho joint 'p\ 

are, in front, the Brachiaiis anticus ; be- 
hind, the Triceps and Anconeus; exter- Wgm V \ 
nally, the Supinator brevis, and the com- VA 

mon tendon of origin of tho Extensor wfe V.,1 ^ \ 

muscles; internally, the common tendon ,lk\ 

of origin of the Elexor muscles, and the IKli yKSi 

Elexor carpi ulnaris, with tho ulnar nervo. 

The Ark rics supplying tho joint are tie- WW 

rived from the communicating branches Jj/jS ^ 

between the superior profunda, inferior 

profunda, and anastomotic branches of L /■] 

the bracliial, with the anterior, posterior, IL ilii ki 
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embrane, and the movements of the 
Tho combination of the movements of 


and interosseous recurrent branches of the » 

ulnar, and the recurrent branch of the 

radial. These vessels form a complete r / 0 k} '/‘MWw 

chain of inosculation around the joint. fc' V w-Ogsk ’ ',‘j, 

The Nerves are derived from the ulnar, -V S*®**^- V'yW 

as it passes between the internal condyle Jf 

and the olecrauon; and a few filaments K.ff ' j:S 

from the musculo-cutaueous. fV ' 

Actions. The elbow -joint comprises 1 - : * 

three different portions : viz. the joint be- g ' Jjj ^ 

tween the ulna and humerus, that between / Jflm | 

the head of the radius and the humerus, A Br^ j 

apd the superior radio-ulnar articulation, || J Bfe'/ J\ 
described below. All these articular sur- ^ ^ 

faces are invested by a common synovial embrane, and the movements of the 
whole joint should be studied togother. Tho combination of the movements of 
flexion and extension of tho forearm with those of pronation ami supination of the 
hand, which is ensured by the two being performed at the same joint, is essential 
to the accuracy of tho various minute movements of the hand. 

The portion of the joint between the ulna and humerus is a simple hinge-joint, 
and allows of movements of flexion and extension only. Tho shape of the trochlear 
surface of tho humerus, with its prominences and depressions accurately adapted 
to the opposing surfaces of the olecranon, prevents any lateral movement. In tho 
ordinary position assumed by tho humerus, when resting on the prominent internal 
condyle, this direct movement of flexion carries the hand inwards, towards tho 
chest and mouth. 

The joint between the head of tho radius and tlie capitullum or radial head of 
the humerus is an arthrodial joint. The bony surfaces would of themselves con- 
stitute an cnarthrosis and allow of movement in all directions, wore it not for tho 
orbicular ligament by which the head of tho radius is bound down firmly to tho 
sigmoid cavity of tho ulna, and which prevents any separation of tho two bones 
laterally. It is to tho same ligament that the head of tho radius owes its security 
from dislocation, which would otherwise constantly occur, as a consequence of tho 
shallowness of the cup-like surface on tho head of the radius. In fact, but lbr 
this ligament, tho tendon of the biceps would be liable to pull tho head of tho 
radius out of tho joint.* In complete extension, tho head of the radius glides so 
fhr back on tho outer condyle that its edge is plainly felt at tho back of tlio joint. 

* Humphry, op. e-it. p. 419. 
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In combination with any position of flexion or extension, the head of the radius 
can be rotated in the upper radio-ulnar joint, carrying the hand with it. The 
hand is articulated to the lower surface of the radius only, and the concave or sig- 
moid surface on the lower end of the radius travels round the lower end of tiio 
ulna. The latter bone is excluded from the wrist-joint (as will bo seen in tho 
sequel) by the triangular fibro-cartilage. Thus, rotation of the head of tho radius, 
round an axis which passes through the external condyle of the humerus, imparts 
circular movement to the hand through a very considerable arc. If it is necessary 
to turn the hand upwards and downwards without changing its place (as in using 
a corkscrew), this circular movement is obviated by rapid instinctive compensating 
changes in tho position of the elbow. 

VL Radio- II TjNA.ii Articulations. 

Ihe articulation of the radius with the ulna is effected by ligaments, which 
connect together both extremities as well as tho shafts of these hones. They may, 
consequently, be subdivided into three sets: — i. the superior radio-ulnar ; 2. the 
midd le radio-ulnar ; and, 3. the inferior radio-ulnar articulations. 

1. SiJPKition Radio-Ulnar Articulation. 

This articulation is a lateral ginglymus. Tho bones entering into its forma- 
1 ion are the inner aide of the circumference of the head of the radius, which 
relates within the lesser sigmoid cavity of the ulna. These surfaces are covered 
with cartilage, and invested with a duplicaturc of synovial membrane, continuous 
with that which lines the elbow-joint. Lts only ligament is the annular or or- 
bicular. 

Tho Orbicular Litjamr.nl (fig. 133) is a strong, flat band of ligamentous fibres, 
which surrounds the head of the radius, and retains it in firm connection with tho 
lesser sigmoid cavity of the ulna. It. forms about three-fourths of a fibrous ring, 
attached by each end to the extremities of the sigmoid cavity, and is broader at the 
upper part of its circumference than below, by which means the head of the radius 
is more securely held in its position. Its outer surface is strengthened by, the ex 7 
tornal lateral ligament of the elbow, ami affords origin to part of tho Supinator 
brevis muscle. Its inner surface is smooth, and lined by synovial membrane. 

Actions. The movement which takes place in this articulation is limited to 
rotation of the head of the radius within the orbicular ligament, and upon the 
lesser sigmoid cavity of the ulna ; rotation forwards being called pronation ; 
rotation backwards, supination . 

2. Middle Radio- Ulnar Articulation. 

The interval between the shafts of the radius and ulna is occupied by two 
ligaments. 

Oblique. Interosseous. 

The Ohlitjne or Hound Ligament (fig. 132) is a small, round fibrous cord, which 
extends obliquely downwards and outwards, from the tubercle of the ulna at the 
base of the coronoid process, to tho radius a little below the bicipital tuberosity. 
Its fibres run in the opposite direction to those of the interosseous ligament ; and 
it appears to be placed as a substitute" for it in the upper part of tho interosseous 
interval. This ligamout is sometimes wanting. 

Tho Interosseous Membrane is a broad and thin plane of aponeurotic fibres, 
descending obliquely downwards and inwards, from tho interosseous ridge on tho 
radius to that on the ulna*. It is deficient above, commencing about an inch be- 
neath the tubercle of the radius ; is broader in the middle than at either extremity ; 
and presents an oval aperture just above its lower margin for the passage of the^ 
anterior interosseous vessels to the back of tho forearm. This ligament serves to* 
connect the bones, and to increase the extent of surface for the attachment of tho 
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deep muscles. Between its upper border and tlie oblique ligament an interval 
exists, through which the posterior interosseous vessels pass. Two or threo fibrous 
bands are occasionally found on the posterior surface of this membrane, which 
descends obliquely from the ulna towards the radius, and which have consequently 
a direction contrary to that of the other fibres. It is in relation, in front , by its 
upper three-fourths with the Flexor longus pollicis on the outer side, and with the 
Flexor profundus digitorum on the inner, lying upon the interval between which 
arc the anterior interosseous vessels and nerve, by its lower fourth with the Pro- 
nator quadrat us; behind, with the Supiuator brevis, Extensor ossis metacarpi 
pollicis, Extensor primi intemodii pollicis, Extensor seenndi internodii pollicis, 
Extensor indicis ; and, near the wrist, with the anterior interosseous artery and 
posterior interosseous nerve. 

3. Inferior Radio- Ulnar Articulation. 

This is a. lateral ginglymus, formed by the head of the ulna received into tho 
sigmoid cavity at the inner side of the lower end of the radius. The articular 
surfaces are covered by a thin layer of cartilage, arid connected together by the 
following ligaments : — 

Anterior Radio-ulnar. 

Posterior Radio-ulnar. 

Triangular Interarticular Fibro-cartilage. 

The Anterior Radio-ulnar Ligament (fig. 134) is a narrow end of fibres, ex- 
tending from the anterior margin of the sigmoid cavity of the radius to the anterior 
surface of the head of the ulna. 

The Posterior Radio-ulnar Ligament (fig. 135) extends between similar points 
on the posterior surface of the articulation. 

The Triangular Fibro-cartilage (fig. 136, p. 184) is placed transversely beneath the 
head of the ulna, binding the lower end of this bone and the radius firmly together. 
Its circumference is thicker than its centre, which is thin and occasionally per- 
forated. It is attached by its apex to a depression which separates tho styloid 
process # of the ulna from the head of that bone ; and, by its base, which is thin, 
to the prominent edge of the radius, which separates the sigmoid cavity from 
the carpal articulating surfaco. Its margins arc united to tho ligaments of the 
wrist-joint. Its upper surface , smooth and concave, is contiguous witli the head 
of the ulna ; its under surface , also concave and smooth, with the cuneiform hone. 
Both surfaces are lined by a synovial membrane : the upper surface by one peculiar 
to the radio-ulnar articulation ; the under surface, by tho synovial membrane of 
the wrist. 

The Synovial Membrane (fig. 136) of this articulation has been called, from its 
extreme looseness, the membrana, succiformis ; it covers the margin of tho articular 
surface of the head of the ulna, and where reflected from this bone on to the radius, 
forms a very loose cul-de-sac ; from the radius, it is continued over the upper surfaco 
of the fihro-cartilage. The quantity of synovia which it contains is usually 
considerable. When the fibro-cartilage is perforated, tho synovial membrane is 
continuous with that which lines the wrist. 

Actions. The movement which occurs in the inferior radio-ulnar articulation is 
just the roverse of that which takes place between tho two bones above ; it is limited 
to rotation of the radius round the head J)f the ulna ; rotation forwards being 
termed pronation , rotation backwards swpination . In pronation, tho sigmoid cavity 
glides forward on the articular edge of tho ulna ; in supination, it rolls in the oppo- 
site direction, thb extent of these movements being limited by tho anterior and 
posterior ligaments. * • 

VII. Wrist-Joint. _ 

• The Wrist presents some of the characters of an enartlirodial joint, but is more 
correctly regarded as 1 an arthrodia. Tho parts entering into its formation arc, the 
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lower end of the radius, and under surface of the triangular interarticular fibro- 
cartilago above ; and tho scaphoid, semilunar, and cuneiform bones below. The 


134. — Ligaments of Wrist and Hand. Anterior View 



articular surfaces of the radius and interarticular fibro-curlilagc form a transversely 
elliptical concave surface. The radius is subdivided into two parts by a line ex- 
tending frum before backwards; and these, together with the interarticular cartilage, 


135. — Ligaments of Wrist and Hand. Posterior View. 



form three facets, one for each carpal bone. The three carpal hones are connected* 
together, and form a convex surface, which is received into the concavity above 
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mentioned. All the bony surfaces of the articulation are covered with cartilage, and 
connected together by the following ligaments : — 

External Lateral. Anterior. 

Internal Lateral. Posterior. 

The External Lateral Ligament (radio-carpal) (fig. 134) extends from the summit 
of the styloid process of the radius to the outer side of the scaphoid, some of its 
fibres being prolonged to the trapezium and annular ligament. 

The T uter mil Lateral Ligament (ulno-ca rpal) is a rounded cord, attached, above, 
to the extremity of the styloid process of the ulna ; mid dividing below into two fas- 
ciculi, which are attached, one to the inner side of the cuneiform bone, the other to 
the pisiform bout' and anuular ligament. 

The Anterior Ligament is a broad membranous band, consisting of three fasci- 
culi, attached, above, to the anterior margin of the lower end of the radius, its 
styloid process, and the ulna; its fibres pass downwards and inwards, to bo 
inserted into the palmar surface of the scaphoid, semilunar, and cuneiform 
bones. This ligament is perforated by numerous apertures for the passage 
of vessels, and is in relation, in front, with the tendons of the Flexor profundus 
digi forum and Flexor longus pollicis ; behind, with the synovial membrane of the, 
wrist-joint. 

The Posterior Ligament (fig. T35), less thick and strong than the anterior, is at- 
tached, above, to the posterior border of the lower end of the radius ; its fibres pass 
obliquely downwards and inwards to be attached to the dorsal surface of the sca- 
phoid, semilunar, and cuneiform bones, being continuous with those of the dorsal 
carpal ligaments. This ligament is in relation, behind, with the extensor tendons 
of the fingers ; in front, with the synovial membrane of the wrist. 

The Synovial Membrane (fig. 136) lines the under surface of the triangular inter- 
articular fibro-cartilage above ; and is reflected on the inner surface of the ligaments 
just described. 

Relations. The wrist-joint is covered in front by the flexor, and behind by flic 
extensor tendons; it is also in relation with the radial and ulnar arteries. 

The Arteries supplying the joint are the anterior and posterior carpal brandies 
of the radial and ulnar, the anterior ami posterior interosseous, and some ascending 
branches from the deep palmar arch. 

The Nerves are derived from the ulnar. 

Actions . The movomonts permitted in this joint are flexion, extension, abduc- 
tion, adduction, and circumduction. It is totally incapable of rotation, one of the* 
characteristic movements in true cn arthrodial joints. Its actions will be further 
studied with those of the carpus, with which they arc combined. 

\ T JT1. Arthtlatiox of the Car its. 

These articulations may be subdivided into three sets. 

1. The Articulations of the First Row of Carpal Bones. 

2. The Articulations of the Second Row of Carpal Bones. 

3. The Articulations of the Two Rows with each other. 

1. Aiotculations of the First Row of Carpal Bones. 

These are arthrodial joints. The articular surfaces are covered with cartilage, 

and connected together by the following ligaments : — 

• 

Two Dorsal. Two Palmar. 

Two Interosseous. • 

The Dorsal Ligaments are placed transversely behind the bones of the first row; 
•they connect the scaphoid and semilunar, and the semilunar and cuneiform. 

The Palmar Ligaments connect the scaphoid and semilunar, and the semilunar 
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and cuneiform bones ; they are less strong than the dorsal, and placed very deep 
under the anterior ligament of tho wrist. 

The Interosseous Ligaments (fig. 136) are two narrow bundles of fibrous tissue 
connecting the semilunar bone, on one side with the scaphoid, on the other with 
the cuneiform. They close the upper part of the interspaces between tho scaphoid, 
semilunar, and cuneiform bones, their upper surfaces being smooth, and lined by the 
synovial membrane of the wrist-joint. 

The articulation of the pisiform witli the cuneiform is provided with a separate 
synovial membrane, protected by a thin capsular ligament. There are also two 
strong fibrous fasciculi, which connect this bone to the unciform, tho base of the 
fifth metacarpal bone (fig. 134). 


2. A rtkhj rations ob’ 'i UK Second Row of Carpal Bones. 

These arc also arthrodial joints. The articular surfaces are covered with carti- 
lage, and connected by the following ligaments : — 

Three Dorsal. Three Palmar. 

T wo 1 nterusseous. 

The three boreal Ligaments extend transversely from one bone to another oil the 
dorsal surface, connecting the trapezium with the trapezoid, the trapezoid with the 
os magnum, and the os magnum with the unciform. 

The 1 h rre Palmar Ligaments have a similar arrangement on the palmar surface. 

The two Interosseous Ligaments , much tliieker than those of the first row, are 
placed one on each side of the os magnum, connecting it with the trapezoid 
externally, and the unciform internally. The former is less distinct than the 
latter. 

3. Articulations of the Two Rows of Carpal Bones with each other. 

The articulations between the two rows of the carpus consist of a joint in the 
middle, formed by the reception of the head of tho os magnum into a cavity 
formed by the scaphoid and semilunar bones, and of an arthrodial joint on each 
side, the outer one formed by the articulation of the scaphoid with the trapezium 
and trapezoid, the internal one by the articulation of the cuneiform and unciform. 
The articular surfaces are covered by a thin layer of cartilage, and connected by 
the following ligaments : — 

Anterior or Palmar. External Lateral. 

Posterior or Dorsal. Internal Lateral. 

The Anterior or Palmar Ligaments consist of short fibres, which pass obliquely 
between tho bones of the first and second row 011 the palmar surface. 

Tho Postenor or Dorsal IAgaments have a similar arrangement on the dorsal 
surface of the carpus. 

The Lateral Ligaments are very short ; they are placed, one on the radial, tho 
other on tho ulnar side of the carpus ; the former, the stronger and more distinct, 
connecting tho scaphoid and trapezium bones, the latter the cuneiform and unci- 
form ; they are continuous with the lateral ligaments of the wrist-joint. 

The common Synovial Membrane of the Carpus is very extensive ; it linos the 
under surface of the scaphoid, semilunar, and cuneiform bones, sending upwards 
two prolongations between their contiguous surfaces ; it is then reflected over the 
bones of tho second row, and sends down three prolongations between thorn, which 
line their 7 contiguous surfaces, and invest tho carpal extremities of the four inner 
metacarpal bones. There is a separate synovial membrane between the pisiform 
and cuneiform bones. 

Actions . The hand and wrist is divided by Meyer* into three parts 1. The » 

• Reichert u. Du Bois Rcymond, Arvliiv. 1800. 
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radius and the triangular cartilage. 2, The hand proper, viz., the metacarpal bones 
with the four carpal bones on which they are supported, the unciform, os magnum, 
trapezoid, and trapezium ; and 3. The meniscus, formed by the cuneiform, semi- 
lunar, and scaphoid ; the pisiform bone having no essential part in the movements 
of the hand. 

These three elements form two joints : — 1. The anterior between the hand and 
meniscus (transverse carpal joint, as it maybe called) mainly ginglymoid in character; 
2. The posterior (wrist-joint proper) between the meniscus and bones of the 
forearm, chiefly arthrodial. 

t. The joint between the meniscus and the other four bones of the carpus is 
subdivided into three portions —the central formed between the deep cup of the semi- 
lunar above and the head of the os magnum with the adjacent part of the unciform 
below, is a ginglymoid joint in which some rotation is allowed; the radial portion 
formed by the scaphoid articulating with a portion of the os magnum, the trape- 
zoid, and trapezium, represents also a ginglymoid joint in which rotation is 
permitted ; while the ulnar portion or articulation of the cuneiform with the 
unciform partakes more of the arthrodial character. The axes of movement of 
tlie-e joints are inclined to each other at a considerable angle, so that in flexion of 
the hand on the forearm the carpal bones are brought together, and on the con- 
trary are separated in extension. 

Extension of the hand on the forearm or dorsi-flexion Meyer divides into three 
movements, corresponding to the three portions of the transverse joint. In the first 
the semilunar moves in its hinge-joint around the head of the os magnum and the edge 
of the unciform until its motion is checked by its bony surface coming into contact 
with the adjoining portions of those hones. The second part of the movement con- 
sists of a hingc-likc motion of the scaphoid round the os magnum continued by a 
rotation of the same hone on a pivot formed by the head of the os magnum uutil it 
is checked by the tension of the ligaments uniting it to the trapezium and trapezoid. 
The third part is elfected by the cuneiform which glides outwards or towards the 
radial side on the unciform to a certain extent and carries the semilunar with if, 
so that it is disengaged from its contact with the os magnum and unciform, and un- 
dergoes a further separation from those hones towards the radial side. 

Flexion of the hand on the forearm, or palmar flexion, is accomplished by the 
semilunar (with the cuneiform) hinging around the os magnum and unciform, and 
the scaphoid moving in the same sense until the movement is checked by these t wo 
hones coming together. 

It follows from this that the movement of extension iri this joint is considerable, 
while that of flexion is but slight * A very trilling rotation is permitted around 
the head of the os magnum as a pivot ; hut only to the extent which is deter- 
mined by the tension of the ligaments connected with that hone. 

2. The articulation between the forearm and carpus is formed chiefly by the 
radius articulating with the scaphoid and semilunar, the articulation between the 
triangular cartilage and cuneiform being of subordinate importance. The ridge 
which divides the two coYicave surfaces on the end of the radius is the centre of 
motion in the chief part of the joint. This ridge is so inclined as to represent a 
portion of a spiral line passing from the point of the styloid process of the ulna to the 
ridge on the scaphoid which fits in between the trapezium and trapezoid. The 
result of this arrangement is that in flexion and extension of the hand, its radial 
border describes more of a curve than its ulnar, which moves more parallel to the 
axis of the forearm. The ulnar border of the hand is also brought more towards 
the middlo line of the forearm than its radial — the meniscus (carrying the hand 
with it) is displaced towards the radial side in extension and towards the ulnar 
in flexion. As abovo noted; extension takes place to a considerable extent 

* It may not he amiss to note that Prof. Humphry attributes a very considerable Bharo in 
the flexion of the hand 1o this tr»n>vme carpal joint, and believes that extension in the 
wrist -joint is more ime loan flexion. The Human kkeieton, p. 480 . 
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in the transverse carpal joint as woll as in the wrist-joint, while flexion takes place 
chiefly in the latter. 1 

With regard to abduction and adduction of the hand (or * radial * and ‘ ulnar * 
flexion), these also are effected chiefly in the latter joint or indeed entirely, if 
considered accurately, i.e. if the terms arc limited, as in strictness they should bo 
to movements in the plane which passes through the axis of the forearm and tlio 
straight line joining the styloid processes of the radius and nlna when these 
bones are at rest on each other. In abduction or radial flexion, the tubercle 
of the scaphoid glides towards the styloid process of the radius, carrying the 
meniscus towards the ulnar side, till its movement is stopped by the tension of 
the internal lateral ligament of the wrist, and by atmospheric pressure. TJ10 
same traction which pulls the hand to the radial side, exerts, however, an 
influence on the transverse carpal joint which produces a movement of extension, 
or dorsi-flexion, and as the meniscus follows this movement to a slight extent, 
the tubercle of the scaphoid is disengaged to some degree from its contact with the 
styloid process of the radius, and the abduction can be then carried a little further. 
Prom ibis it follows that any considerable abduction of the hand must also be 
combined with extension. The force which produces abduction Meyer regards as 
being usually the resultant of the action of the combined tendons of the Flexor 
carpi radialis and the two lOxtensores carpi radiales, passing through the posterior 
part of the axis of the scaphoid bone. 

Adduction, or ulnar flexion of the hand is less opposed than abduction. In this 
movement, the semilunar is drawn across the ridge on the radius drawing with it 
the cuneiform along the face of the triangular libro- cartilage. This movement 
does not lend to separate the scaphoid very much from the radius, since the curved 
surface formed by the end of the radius and its styloid processes much the same in 
shape as the opposed surface of the scaphoid; consequently, the movement of 
adduction is much more extensive and uncomplicated than that of abduction. It 
is easily combined with flexion or extension, by preponderating actions of the Flexor 
or Extensor carpi ulnaris respectively, but extension is much more easily permitted 
than flexion. 


IX. Carpo-Metacarpal Articulations. 

1. Articulation of the Metacarpal Rone of the Thumb with 
the Trapezium. 

This is sin arthrodial joint, which enjoys great freedom of movement, on 
account of the coi iligurat ion of its articular surfaces, which are saddle-shaped, so that, 
on section, each bone appears to be received into a cavity in the other, according 
to the direction in which they arc cut. Hence this joint is sometimes described 
as one ‘ by reciprocal reception.’ Its ligaments are a capsular and synovial 
membrano. 

Tlic capsular ligament is a thick but loose capsule, which passes from the 
circumferenco of the upper extremity of the metacarpal bono to the rough edge 
bounding the articular surface of the trapezium ; it is thickest externally and 
behind, and lined by a separate sijnocial membrane * 

2. Articulation of the Met/cakpal Bones of the Fingers with 

the Carpus. 

The joints formod between the carpus and four inner metacarpal bones arc 
connected together by dorsal, palmar, and interosseous ligamonfof. 

The Dorsal Ligaments, the strongest and most distinct, connect the carpal and 
metacarpal bones on their dorsal surface. The second metacarpal bone receives 
two fasciculi, ono from the trapezium, the other part from the trapezoid; the third 
metacarpal receives one from the os magnum ; the fourth two, one from the Os 
magnum, and one from the unciform ; tho fifth receives a single fasciculus from 
the unciform bone. 
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Tlic Palmar Ligaments have n somewhat similar arrangement on the palmar 
surface, with the exception of the third metacarpal, which has three ligaments, an 
external one from the trapezium, situated above the sheath of the tendon of the 
Flexor carpi radialis ; a middle one, from the os magnum ; and an internal one, 
from the unciform. 

The Interosseous I/igaments consist of short thick fibres, which are limited to one 
part of the carpo-metacarpal articulation ; they connect the contiguous inferior 
angles of the os magnum and unciform with the adjacent surfaces of the third and 
fourth metacarpal b nes. 

The Synovial Membrane is a continuation of that between the two rows of 
carpal bones. Occasionally, tlic articulation of the unciform with the fourth and 
fifth metacarpal bones has a separate synovial membrane. 

The Synovial Membranes of the wrist (fig. 136) are thus seen to be five in 


136. — Vertical Section through the Articulations at the Wrist, showing the Five 
Synovial Membranes. 



number. The first, the membrana sacciformis, lines the lower end of the ulna, 
the sigmoid cavity of tho radius, and tipper surface of the triangular intcrarticular 
fibro-cartilagc. The second ■ lines the lower end of tho radius and interarticulav 
fibro-cartilage above, and the scaphoid, semilunar, and cuneiform bones below. 
The third, the most extensive, covers the contiguous surfaces of the two rows of 
carpal bones, and, passing between the bones of tho second row, lines the carpal 
extremities of the four inner metacarpal bgnes. The fourth lines the adjacent 
surfaces of the trapezium and metacarpal bone of the thumb. Tho fifth lines the 
adjacent surfaces of the cuneiform and pisiform bones. 

Action The movement permitted in the carpo-metacarpal articulations is limited 
to a slight gliding of the articular surfaces upon each other, the extent of which 
varies in tho different joints. Thus the articulation of the metacarpal hone of tho 
thumb with the trapezium is most moveable, then tho fifth metacarpal, and then 
tjio fourth. TliO second and third are almost immoveable. In the articulation of 
the metacarpal bone of the thumb with the trapezium, tho movements permitted 
are flexion, extension, adduction, abduction, and circumduction. 
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3. Articulations of the Metacarpal Bones with f.aoii other. 

The carpal extremities of the metacarpal bones articulate with one smother at 
each side by small surfaces covered with cartilage, and connected togs* t her by 
dorsal, palmar, and interosseous ligaments. 

The Dorse l and Palmar Li y aments pass transversely from one bone to another 
on the dorsal and palmar surfaces. The Interosseous Ingmuenls pass between their 
contiguous surfaces, just beneath tlieir lateral articular facets. 

The Synovial Membrane lining the lateral facets is a reflection from that 
between the two rows of carpal hones. 

The digital extremities of the metacarpal bones are connected together by a 
narrow fibrous baud, the transverse ligament (fig. 137) which passes transversely 
across their anterior surfaces, and is blended with the ligaments of the metacarpo- 
phalangeal articulations. Its anterior surface presents four grooves for- the passage 
of the flexor tendons. Its posterior surface blends with the ligaments of the 
me tacarpo-ph alan goal arti culat i on . 


X. Metacarpophalangeal Articulations. (Fig. 137.) 


These articulations arc of the ginglymus kind, formed by the reception of the 
rounded head of the metacarpal bone, into a superficial cavity in the exfremity of 
the first phalanx. They are connected by the following ligamonts : — 

Anterior. Two Lateral. 

The Anterior Li yam cuts (Olcuoid Ligaments of Crnveilhier) are thick, dense, 

and fibre- cartilaginous in tex- 



ture. Bach is placed on the 
palmar surface of the joint, in 
flic interval between the late- 
ral ligaments, to which they 
arc connected; they are loose- 
ly united to the metacarpal 
bone, but very firmly to the 
base of the first phalanges. 
Their palmar surface is in- 
timately blended with the 
transverse ligament, forming 
a groove for the passage of 
the flexor tendons, the sheath 
surrounding which is con- 
nected to each side of the 
groove. By their deep sur- 
face, they form part of the 
articular surface for the head 
of the metacarpal bone, and 
are lined by it synovial mem- 
brane. 

The Lateral Ligamcuh are 
strong rounded cords, placed 
one on each side of the joint, 
each being attached by one 
extremity to the tubercle on 
the side of*thc head of the 
metacarpal bone, and by the 
other to the contiguous ex- 
tremity of the phalanx. 

The posterior hganicni i$ 
supplied by the extensor ten- 
don placed over the fcack of 
each joint. 
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Actions. The movements which occur in these joints arc flexion, extension, 
adduction, abduction, and circumduction ; the lateral movements aro very limited. 

XI. Articulations of the Phalanges. 

These are ginglymus joints, connected by the following ligaments 
Anterior. Two Lateral. 

The arrangement of these ligaments is similar to those in the motacarpo-pha- 
langeal articulations ; the extensor tendon supplies the place of a posterior 
ligament. 

Actions . The only movements permitted in the phalangeal joints are flexion 
and extension ; these movements are more extensive between the first and second 
phalanges than between the second and third. The movement of flexion is very 
considerable, but the extension is limited by the anterior and lateral ligaments. 


ARTICULATIONS OF THE LOWER EXTREMITY. 

The articulations of the Lower Extremity comprise the following groups : — I. The 
hip-joint. II. The knee-joint. IIJ. The articulations between the tibia and 
fibula. IV. The ankle-joint. V. The articulations of the tarsus. VJ. The 
tarso-metat arsal articulations. VII. The metatarso- phalangeal articulations. 
VIII. The articulations of the phalanges. 

138. — Loft Hip- Joint laid open. 



• Tliis articulation ia an cnarthvodial, or ball-and-socket joint, formed by tlio 
reception of the bead of the femur into tlie cup-shaped cavity of tlio acetabulum. 
The articulating sui luces are covered with cartilage, that on tho Lead of the femur 
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being thicker at the ccntro than at the circumference, and covering the entire 
surface with the exception of a depression just below its centre at the ligamen- 
tum teres ; that covering the acetabulum is much thinner at the centro than at the 
circumference, being deficient in tho situation of the circular depression at the 
bottom of the cavity. The ligaments of the joint aro the 

Capsular. Tores. 

Ilio- femoral. Cotyloid. 

Transverse. 

The Capsular Ligament is a strong, dense, ligamentous capsule, embracing the 
margin ot the acetabulum above, and surrounding the neck of the femur below. 
Jts upper circumference is attached to tho acetabulum two or three lines external 
io the cotyloid ligament ; but opposite the notch where the margin of this cavity 
is deficient, it is connected with the transverse ligament, and by a few fibres to the 
edge ot the obturator foramen. Its lower circumference surrounds the neck of 
the femur, being attached, in front, to tho spiral or anterior intertrochanteric line ; 
above, to the base of the neck ; behind, to tho middle of the npek of tho bone, 
about, half an incli above the posterior intertrochanteric line. It is much thicker 
at the upper and fore part of the joint whore the greatest amount of resistance is 
required, than below, where it is thin, loose, and longer than in* any other part. 
Its external surface (fig. 127) is rough, covered by numerous muscles, and sepa- 
rated in front from the Psoas and Iliaeus by a synovial bursa, which not unfre- 
quently communicates by a circular aperture with the cavity of the joint. It 
differs from the capsular ligament of the shoulder, in being much less loose and 
lax, and in not being perforated for the passage of a tendon. 

The I fin- femora l Ligament (tig. 127) is an accessory hand of fibres, extending 
obliquely across tho front of the joint; it is intimately connected with the capsular 
ligament, and serves to strengthen it in this situation. It is attached, above, to tho 
anterior inferior spine of the ilium ; below, to the anterior intertrochanteric line. 

The Ligament um Teres is a triangular band of fibres, implanted, by its apex, 
into the depression a little behind and below the centre of the head of the femur, 
and by its broad base, which consists of two bundles of fibres, into the^nargins of 
the nolch at the bottom of the acetabulum, becoming blended with the transverse 
ligament. It. is formed of a bundlo of fibres, the thickness and strength of which 
is very variable, surrounded by a tubular sheath of synovial membrane. Some- 
times, only the synovial fold exists, or the ligament may be altogether absent. 
The use. of the round ligament is to check rotation outwards, as well as adduction 
in (he Hexed position : it thus assists in preventing dislocation of the head of the 
femur forwards and outwards, an accident likely to occur from the necessary 
mechanism of the joint, if not provided against by this ligament and the thick 
anterior part of Hie capsule.* 

Tho Cat if In hi Ligament is a fibro-eartilaginous rim attached to the margin of 
the acetabulum, the cavity of which it deepens; at the same time it protects the 
cd"cs of the hone, and fills up the inequalities on its surface. It is prismoid in 
form, its base being attached to the margin of the acetabulum, and its opposite 
edge being free and sharp; whilst its twoTsurfaces are invested by synovial mem- 
brane, the external one being in contact with the capsular ligament, the internal 
one being inclined inwards so as ,to narrow the acetabulum and embrace the 
cartilaginous surface of the head of the femur. It is much thicker above and 
behind° than below and in front, and consists of close compact fibres, which aviso 
from different points of the circumference of the acetabulum, and interlace with 
each other at very acute angles. 

The Transverse Ligament is a strong flattened band of fibres, which crosses tho 

* See nn interesting paper, ‘On the Use of tho Hound Ligament of the II ip- Joint/ by 
Dr J. Strut hers. Edinburgh Medical Journal, 1858. This ligament is best studied with flic 
assistance of a preparation in Which the floor of the acetabulum has been removed with a 
trephine, and the ligament exposed by cleaning away tho fat. 
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notch at the lower part of the acetabulum, and converts it into a foramen. It is 
continuous at each side with the cotyloid ligament. An interval is left boneatli 
the ligament for the passage of nutrient vessels to the joint. 

The Synovial Membrane is very extensive. Commencing at the margin of the 
cartilaginous surface of the head of the femur, it covers all that portion of the 
neck which is contained within the joint ; from the head it is reflected on the 
internal surface of the capsular ligament, covers both surfaces of the cotyloid 
ligament, and the mass of fat contained in the fossa at the bottom of the aceta- 
bulum, and is prolonged in the form of a tubular sheath around the ligamentum 
teres, as far as the head of the femur. 

The muscles in relation with the joint are, in -front, the Psoas and Uiacus, 
separated from the capsular ligam out by a synovial bursa; above, the short head 
of the Rectus and Gluteus minimus, the latter being closely adherent to the 
capsule ; internally, the Obturator externus and Pectineus; behind, the Pyriformis 
Gemellus superior, Obturator interims, Gemollus inferior, Obturator externus, and 
Quadratus fomoris. 

The arteries supplying the joint are derived from the obturator, sciatic, internal 
circumflex and gluteal. 

The Nerves are articular branches from the sacral plexus, great sciatic, obtu- 
rator, and accessory obturator nerves. 

Actions. Tlic movements of the hip, like all cnarthrodial joints, are very 
extensive ; they are, flexion, extension, adduction, abduction, circumduction, ami 
rotation. 

The hip-joint presents a very striking contrast to the other great cnarthrodial joint 
— iho shoulder- — in the much more complete mechanical arrangements for its security 
and for the limitation of its motions. In the shoulder, as we have seen, the head 
of the humerus is not adapted at all in shape to the glenoid cavity, and is hardly 
restrained in any of its ordinary movements by the capsular ligament. In the 
hip-joint, on the contrary, the head of the femur is closely fitted to the acetabnlum 
for a distance extending over nearly half a sphere, and at the margin of the bony 
cup it is still more closely embraced by the ligamentous ring of fhe cotyloid ligament , 
so that the head of the lemur is held in its place by that ligament even when 
the fibres of the capsule have been quite divided (Humphry). The anterior por- 
tion of the capsule described as the ilio-femoral or accessory ligament, is the 
strongest of all the ligaments in tlic body, and is put on the stretch by any attempt- 
to extend the femur beyond a straight line with the trunk. That is to say, this 
ligament is the chief agent in maintaining the erect position without muscular 
fatigue, the action of the extensor muscles of the buttock being balanced by the 
tension of the ilio-femoral and capsular ligaments. The security of the joint, is 
also provided for by the two bones being directly united through the ligamentum 
teres. Flexion of the liip-joirit is arrested by the soft parts of tlic thigh and abdomen 
being brought into contact ;* extension by the tension of the ilio-femoral ligament 
and front of the capsule ; adduction by the upper part of the accessory ligament 
and of the capsule, and in the flexed position of the limb by the ligamentum teres ; 
abduction by the lower portion of the ilio-femoral ligament and of the capsule; 
rotation outwards and inwards, by the front and back parts of the capsule respec- 
tively. 

II. Knee-joint. 

The knee is a ginglymus, or hinge-joint ; the bones entering into its formation 
are, the condyles qf the femur above, the head of the tibia below, and tho patella 
in front. The articular surfaces are covered with cartilage, and connected toge- 
ther by ligaments, some of which are placed on the extendi* of tho joint-, whilst 
others occupy its interior. 

The liip-joint cannot ho completely Hexed, in most persous, without at the same time 
flexing the knee ; on account of the shortness of the ham-string muscles. Cleland, Journ. of 
Anai. an4 Phys. No. I. Old 'Series, p. 87. 
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External Li yam nits. 

Anterior, or Ligamentum Pa- 
tella. 

Posterior, or Ligamentum Pos- 
ticuui Winslowii. 

Internal Lateral. 

I wo External Lateral. 

Capsular. 


Internal Ligamen fs. 
Anterior, or External Crucial. 
Posterior, or Internal Crucial. 
Two Semilunar Fibre-cartilages. 
Transverse. 

Coronary. 

Ligamen tn m mucosum. 
Lignmeiita 


r.ii . ; , i^jimuiita ulana. 

the csovtii uo 1 i^tc^ 1 1 c if 11 o ^ ^ ho evt Ijt ^ innni ^ u ^ P "( ,;// " 3 139) is Hint portion of 

U.c pddla to ll.o tnwVo of 111 Tv T U ‘,° ttn ‘ sh wl,ich is f«mi 

,U< 10 0f Ul,! hb,i *> sl ‘PPb'“'g <l.o place of w ,i anterior ligament. 

l 3‘l — 1‘igl.l Knee-Joint. Anterior View. Ho.-Uigbt Knee-Joint. Posterior View. 



It is a strong, flat ligamentous band, about three inches in length, attached, above 
to the apex of tho patella and thorough depression on its posterior surface; below’ 
to the lower part of tho tuberosity of the tibia ; its superficial fibres being continuous 
across the front of the patella with those of the tendon of the Quadriceps extensor. 
Two synovial bursa) arc connected with this ligament and the patella ; one is inter- 
posed between the patella and the skin covering its anterior surface ; the other of 
small size, between the ligamentum patolhe and tho upper part of the tuberosity 
of tho tibia. The posterior surface of this ligament is separated abovo from the 
knee-joint by a large mass of adipose tissue ; its lateral margins are continuous 
^th tho aponeuroses derived from tho Vasti muscles. 

The Posterior Ligament, Ligamentum Pusticum Winslowii (fig. 140), is a broad, 
flat, fibrous baud, which covers over tho whole of the back part of the joint. It 
consists of two lateral portions, formed chiefly of vertical fibres, which aris*) 
above from the condyles of the femur, and are connected below with the back part 
of tho head of the tibia, being closely united with the tendons of the Gastrocnemius, 
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Plantaris, and Poplitcus muscles; the central portion is formed of fasciculi, obliquely 
directed and separated from oue another by apertures for the passago of vessels. 
The strongest of these fasciculi is derived from tho tendon of the Semi-membva- 
nosus, and passes from the back part of the inner tuberosity of the tibia, obliquely 
upwards and outwards to the back part of the outer condyle of the femur. The 
posterior ligament forms part of tho floor of tho popliteal space, and tho popliteal 
artery rests upon it. 

The Internal Lateral Ligament is a broad, flat, membranous band, thicker 
behind than in front, and situated nearer to the back than the front of the joint. 
It is attached, above, to tho inner tuberosity of the femur; below, to the inner 
tuberosity and inner surface of the shaft of tho tibia, to the extent of about two 
inches. Jt is crossed, at its lower part, by the aponeurosis of the Sartorius, and 
the tendons of the Gracilis aud Somitendinosus muscles, a synovial bursa being 
interposed. Its deep surface covers the anterior portion of the tendon of the Semi- 
membranosus, the synovial membrane of the joint, and the inferior internal articular 
artery; it is intimately adherent to the internal semilunar fibro-cartilagc. 

The Lung External Lateral Ligament is a strong, rounded, fibrous cord, situated 
nearer to the back than the front of the joint. It is attached, above, to the outer 
condyle of tho femur ; below, to the outer part of the head of the fibula. Its outer 
surface, is covered by the tendon of the Biceps, which divides at its insertion info 
two parts, separated by the ligament. The ligament has, passing beneath it, the 
tendon of tho Poplitcus muscle, and the 
inferior external articular vessels and 
nerve. 

Tlie Short External Lateral Ligament 
is an accessory bundle of fibres, placed 
behind and parallel with the preceding 
attached, above, to the lower part of the 
outer condyle of tho femur : below, to 
the summit of the styloid process of the 
fibula. This ligament is intimately con- 
nected with tho capsular ligament, and 
lias, passing beneath it, tho tendon of the 
Popliteus muscle. 

The Capsular Ligament consists of an 
exceedingly thin, but Htrong, fibrous 
membrane, which fills in the intervals 
left by the preceding ligaments. It is 
attached to tho femur immediately above 
its articular surface ; below, to tho upper 
border and sides of tho patella and the 
margins of the head of the tibia and inter- 
articular cartilages, and is continuous 
behind with the posterior ligament. This 
membrane is strengthened by fibrous ex- 
pansions, derived from tho fascia lata, 
from the Vasti and Crureus muscles, and 
from tho Biceps, Sartorius, and tendon of 
the Semimembranosus. 

The Crucial are two interosseous liga- 
ments of considerable strength, situated 
in the interior of the joint, nearer its 
posterior than its anterior part. They are called crucial , because they cross eadli 
other, somewhat like the lines of the letter X ; and have received the names 
anterior and posterior, from tho position of tlioir attachment to the tibia. 

* The Anterior or External Crucial Ligament (fig. 14 1), smaller than the posterior, 
is attached to the inner side of the depression in front of the spine of tho tibia, 


141. — Right Knee-Joint. Showing Internal 
Ligaments. 
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being blended with the anterior extremity of the external semilunar fibro-cartilage 
and passing obliqncly upwards, backwards, and outwards, is inserted into tho 
inner and back part of the outer condyle of the fennir, 

lhe Posterior or Internal Crucial Ligament is larger in size, but less oblique in its 
direction than the anterior. It is attached to the back part of tho depression 
behind the spine of the tibia, and to tho posterior extremity of the external semi- 
lunar fibro-cartilage ; and passes upwards, forwards, and inwards, to be inserted 
into the outer and fore-part of tho inner condyle of the femur. As it crosses tho 
anterior crucial ligament, a fasciculus is given off from it, which blends with tho 
posterior part of that ligament. Lt is in relation, in front, with the anterior 
crucial ligament ; behind, with the ligamontum posticum Winslovvii. 

Ihe Semilunar I ibro-( ’arhlages (fig. 142) are two crescentic lamella', which 
aro attached to the margins of the head of the tibia, and servo to deepen its 
surface for articulation with the condyles of the femur. The circumference of 

each cartilage is thick and 
convex; the inner free 
border, thin and concave. 
Their upper surfaces aro 
concave, .and in relation 
with tho condyles of tho 
femur ; their lower sur- 
faces are flat, and rest upon 
tho head of the tibia. Each 
cartilage covers nearly tho 
outer two-thirds of tho 
co r respo n di ng articu lor 
surface of the tibia, leav- 
ing the inner third unco- 
vered ; both surfaces aro 
smooth, and invested by 
synovial membrane. 

The Internal Semilunar Fib ro- Cart Huge is nearly semicircular in form, a little 
elongated from before backwards, and broader behind than in front ; its convex 
border is united to tho internal lateral ligament, and to the head of the tibia, 
by means of the coronary ligaments ; its anterior extremity, thin and pointed, is 
firmly implanted into a depression in front of the inner articular surface of the 
tibia ; its posterior extremity into the depression behind the spine, between the 
attachment of the external cartilage and p os tenor crucial ligament. 

Tho External Semilunar Fibro -Cartilage forms nearly an entire circle, covering a 
larger portion of the articular surface than the internal one. lt is grooved on its 
outor side, for the tendon of tho Popliteus muscle. Its circumference is held in 
connection with the head of the tibia, by means of the coronary ligaments ; and its 
two extremities are firmly implanted in tlio depressions in front and behind the spine 
of the tibia. These extremities, at their insertion, are interposed between the 
attachments of tlie internal cartilage. The external semilunar fibro-cartilage gives 
off from its anterior border a fasciculus, which forms tho transverse ligament. By 
its anterior extremity , it is continuous with the anterior crucial ligament. Its 
•posterior extremity divides into three slips ; two of these pass upwards and forwards, 
and are inserted into the outer side of 1 tho inner tuberosity of the tibia, one in front, 
tho other behind tho posterior crucial ligament ; tho third fasciculus is inserted 
into the back part of the anterior crucial ligament. > 

The Tra/nsverse Ligament is a band of fibres, which passes transversely from the 
anterior convex margin of the external semilunar cartilage to the anterior extremity 
of the internal cartilago ; its thickness varies considerably in different subjects. 

The Coronary Ligaments consist of numerous short fibrous bands, which con- 
nect tho convex border of the semilunar cartilages with the circumference of the 
head of the tibia, and with the other ligaments surrounding the joint. 


142. — Head of Tibia, with Semilunar Curtilages, etc. 
Soon from above. 1 tight Side. 
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The Synovial Membrane of the knee-joint is the largest and most extonsivo in 
the body. Commencing at the upper border of the patella, it forms a large cul- 
de-sac beneath the Extensor tendon of the thigh : this is sometimes replaced by a 
synovial bursa interposed between the tendon and the front of the femur, which 
in some subjects communicates with tho synovial membrane of the knee-joint by 
an orifice of variable size. On each side of the patella, the synovial membrane 
extends beneath the aponeurosis of the Vasti muscles, and more especially beneath 
that of the Vastus interims ; and, below the patella, it is separated from the 
anterior ligament by a considerable quantity of adipose tissue. In this situation 
it sends olf a triangular pro Ion gal ion, containing a few ligafnentous fibres, which 
extends from flu* anterior part of the joint below the patella, to tho front of tho 
intcrconrlyloid notch. This fold has been termed the liyumcnlum mneosum. 
The liyamontti abtria consist of two fringe-like folds, which extend from the sides 
of the ligament uni mueosum, upwards and outwards, to the sides of the patella. 
The synovial membrane invests the semilunar fibro-carlilages, and on the back 
paid- of the external one forms a cul-de-sac between the groove on its surface, and 
the tendon of the Poplitcus ; it is continued to tho articular surface of the tibia ; 
surrounds tlie crucial ligaments, and the inner surface of the ligaments which 
enclose the joint ; lastly, it approaches tho condyles of tho femur, and from them 
is continued on to the lowin’ part of the front of the shaft. The pouch of synovial 
membrane between the Extensor* tendon and front of tho femur is supported, 
during the movements of the kne<j^ by a small muscle, the Subcrurams, which is 
inserted into it. 

The Arteries supplying the joint arc derived from tlie anastomotic branch of 
the femoral, articular branches of the popliteal, and recurrent branch of the 
anterior tibia]. *•' 

Tho Nerves are derived from the crural, and external and 

internal popliteal. 1 

Actions. The knee-joint allows of movements of flexion and extension, and of 
slight rotation inwards and outwards. The complicated mechanism of this joint 
renders it necessary to study each of these movements separately, pointing out. 
incidentally the functions of each of the principal components of the joint. The 
tibia executes a rotatory movement during flexion around an imaginary axis drawn 
transversely through its upper end. This causes a change in the apposition of the 
tibia and femur. Thus, in extreme extension, it is the anterior portion of the tibia 
which is in contact with the femur; in the semifiexed position, its middle ; in complete 
flexion, its posterior edge.* Also, during flexion the articular surface of the tibia, 
covered by the interarticular cartilages, glides backwards on the femur. The patella 
is attached by the in extensible ligamentum patcll to to tho tubercle of fhe tibia, and as 
the tibia glides backwards, the patella falls more and more into tho intercondyloid 
notch of the femur. The ligamentum patella) is put on the stretch during flexion, 
as is also the posterior crucial ligarneut in extreme flexion. Tho other ligaments 
aro all relaxed by flexion of the joint, though tlie relaxation of the anterior crucial 
ligament is very trifling. Iil partial flexion of tho knee before the ligamentum patella? 
comes upon the stretch, and while both crucial ligaments are somewhat relaxed, some 
rotation of the joint is permitted. Flexion is only checked during lifo by the contact 
of the leg with the thigh. In extension, tho ligamentum patollu) becomes relaxed, 
and, in extreme extension, completely so, so as to allow free lateral movement to tho 
patella, which then rests on the front of tho condyles of the femur. Tlie other 
ligaments are all on the stretch. When the limb has been brought into a straight 
line extension is checked, mainly by the tension of the posterior crucial ligamont. 
The movements of rotation of which the knoe is susceptible are permitted in the 
semifiexed condition by the partial relaxation of both crucial ligaments, as well as 
the lateral ligaments. Rotation inwards (or pronation of the leg) is checked by tho 
anterior crucial ligament. The chief agent in effecting this movement is tho 
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Poplitoufl muscle. Rotation outwards (or supination) is checked by the posterior 
crucial ligament. Tt is effected mainly by the Biceps. The main function of the 
crucial ligaments is to act as a direct bond of union between the tibia and lemur, 
proven ling the former bone I mm Unrig carried too far backwards or forwards, 
they also assist the lateral ligaments in resisting any lateral bending of the joint. 
J lie inlerarlieular cartilages are intended, as it seems, to adapt the surface of the 
tibia in the shape of the femur to a certain extent, so as to fill up the intervals 
which would otherwise be left in the varying positions of the joint, and to interrupt 
the jars which would be so frequently transmitted up the limb in jumping or falls 
on the feet. The patella is a great defence to the knee-joint from any injury in- 
flicted in front, and it distributes upon a large and tolerably even surface during 
kneeling tho pressure which would otherwise fall upon tlio prominent ridges of 
the condyles : it also affords leverage to the Quadriceps extensor muscle to act upon 
tlm tibia, and Mr. Ward lias pointed out* liow this leverage varies in tho various 
positions of the joint, so that the action of tho muscle produces velocity at tho ex- 
pense of force in the commencement of extension, and on the contrary, at the close 
of extension tends to diminish the velocity, and therefore tho shock to the ligaments; 
whilst iu the standing position it draws the tibia powerfully forwards, and thus 
maintains it in its place. 

Tlio folds of synovial membrane and the fatty processes contained in them act, 
:is it seems, mainly as padding to fill up interspaces and obviate concussions. 

The bursa) in connection with the synovial rriombrano will be found described in 
connection with the regional anatomy of tho popliteal space. 


III. ArTICL'LATION liETWKEN TILE TlliU ANT) FlRULA. 

• 

The articulations between the tibia and fibula are effected by ligaments which 
connect both extremities, as well as the shafts of the hone. They may, con- 
sequently, be subdivided into three sets\* — 1. The Superior Tibio-Fibular articula- 
tion. 2. Tho Middle Tibio-Fibular articulation. 3. The Inferior Tibio-Fibular 
articulation. 

1. Superior Tuuo-Fiiujlab Articulation. 

This articulation is an arthrodial joint. Tho contiguous surfaces of the bones 
present two flat oval surfaces covered with cartilage, and connected together by 
the following ligaments : — 

Anterior Superior Tibio-Fibular. 

Posterior Superior Tibio-Fibular. ^ 

Tho Anterior Superior Ligament (fig. 141) consists of two or three broad and 
flat bands, which pass obliquely upwards and inwards from tlio head of the fibula 
to tlio outer tuberosity of the tibia. 

The Posterior Superior Ligament is a single thick and broad band, which passes 
from the back part of the head of the fibula to tho back part of the outer tuberosity 
of the tibia. It is covered by tlio tendon of the Popliteus musclo. 

A Synovial Membrane lines this articulation. It is occasionally continuous with 
that of tho knee-joint at its upper and back part. 

2. Middle Tibio-Fibular Articulation. 

An intorosscous membrano extends between tbr contiguous margins of tho tibia 
and fibula, and separates the muscles on the front from thoso on tho back of the 
log. It consists of a tlnn aponeurotic lamina composed of oblique fibres, which 
pass between the interosseous ridges on tho two bones. It is broader above than 
below, and presonts at its upper part a large oval aporture for the passage of the. 

* ‘Human Osteology/ p. 405. 

O ■ 
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anterior tibial artery forwards to the anterior aspect of the leg ; and at its lower 
part an opening for the passage of the anterior peroneal vessels. It is continuous 
below with the inferior interosseous ligament ; and is perforated in mi mucous parts 
for the passage of small vessels. It is in relation in front with the Tibialis autumn, 
Extensor longus digitormn, Extensor proprius pollicis, Penmens tertins, and the 
anterior tibial vessels and nerve ; behind, with the Tibialis posticus and Flexor 
longus pollicis. 

3. Inferior Tibio-Fibular Articulation. 

This articulation is formed by the rough convex surface of tlio inner side of 
the lower end of the fibula, connected with a similar rough surface on the outer 
side of the tibia. lJelow, to the extent of about two lines, those surfaces are 
smooth and covered with cartilage, which is continuous with that of the ankle- 
joint. The ligaments of this joint are — 

Inferior Interosseous. Posterior Inferior Tibio-Fibular. 

Anterior Inferior Tibio-Fibnlar. Transverse. 

The Inferior In ten weens Li gam eat consists of numerous short, strong iibrous 
bands, which pass between the contiguous rough services of the tibia and fibula, 
and constitute the chief bond of union between the bones. This ligament is con- 
tinuous, above, with the interosseous membrane. 

The Anterior Inferior JJgammt (fig. 144) is a flat, triangular band of fibres, 
broader below than above, which extends obliquely downwards and outwards 
between the adjacent margins of the tibia and fibula on the front aspect of the 
articulation. It is in relation, in front, with the Peroncus tertius, the aponeurosis 
of the leg, and the integument ; behind, with the inferior interosseous ligament ; 
and lies in contact with the cartilago covering the astragalus. 

The Posterior Inferior ligament, smaller than the preceding, is disposed in a 
similar manner on the posterior surface of the articulation. 

-The Transmrse Ligament is a long narrow band, continuous with the pre- 
ceding, passing transversely across the back of the joint, from the external 
malleolus to the tibia, a short distance from its malleolar process. This ligament 
projects below the margin of the bones, and forms part of the articulating surface 
for the astragalus. 

The Sgnovial Membrane lining the articular surface is derived from that of the 
ankle-joint. 

Actions, The movement permitted in these articulations is limited to a very 
slight gliding of the articular surfaces one upon another. 


IV\ Ankle-Joint. 

The Ankle is a ginglymus or hinge joint. Tho bones entering into its forma- 
tion are tho lower extremity of tho tibia and its malleolus, and its malleolus of tho 
fibula. These bones aro united above, and form an arch, to receive the upper 
convex surface of the astragalus and its two lateral facets. The bony surfaces are 
covered with cartilage, and connected together by tho following ligaments : — 

Anterior. 'Internal Lateral. 

External Lateral. 

Tho Anterior .or Tibia-tarsal Ligament (fig. 1 43) is a broad, thin, membranous 
layer, attached, above, to the margin of the articular surface of the tibia ; below 
to the margin of tbo astragalus, in front of its articular surface. It is in relation, 
in front, with the Extensor tendons of the toes, with tho tondons of tho Tibialis 
a un ticus and Peroneus tertius, and tho anterior tibial vessels and nerve; behind, it 
lies in contact with tjle synovial membrane. 

Tho Interne i| Lateral or Deltoid Ligament consists of two layers, superficial and 
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deop. Tho superficial layer is a strong,’ flat, triangular band, attacbod above 
to tho apox and anterior and posterior borders of tho inner malleolus. The most 
anterior fibres pass forwards to bo inserted into tho scaphoid ; tho middlo descend 
almost perpendicularly to bo inserted into tho os ealcis ; and tho posterior fibres 
pass backwards and outwards to be attached to the inner side of tho astragalus 
Tho deeper layer consists of a short, thick, and strong fasciculus, which passes 

* 43 - Ankle-Joint : Tarsal and Tnrso-Metatarsal Articulations. Inter nal View. 

Kight Side. 



from tho apox of tho malleolus to tho inner surface of the astragalus, below tho 
articular surface. This ligament is covered by the tendons of the Tibialis posticus 
and Flexor longus digitonim muscles. 

Tho External Lateral Ligament (fig. 144) consists of three fasciculi, taking 
different directions, and separated by distinct intervals ; for which reason it is 
described by some anatomists os throe distinct ligaments.* This would Reem tho 
preferablo description, were it not that tho old nomenclature has passed into 
general use. 

The anterior fasciculus , the shortest of tho three, passes from the anterior margin 
of the summit of tho external malleolus, downwards and forwards, to tho astragalus, 
in front of its external articular facet. 

Tho posterior fascicnlus y tho most deeply seated, passes from tho depression at 
the inner and back part of the external malleolus to the astragalus, behind its ex- 
ternal malleolar facet. Its fibres are almost horizontal in direction. 

The middle fasciculus, the longest of the three, is a narrow rounded cord, passing 
from tho apex of the external malleolus 'downwards and slightly backwards to tho 
middle of tho outer side of tho os calois. It is covered by the tendons of the 
Peroneus longus and brevis. 

There is no posterior ligament, its place being supplied by the transverse liga- 
ment of the inferior tibioitibular articulation. 

The Synovial Membrane invests tho inner surface of the ligaments, and scuds 
a duplicate upwards between the lower extremities of the tibia and fibula for a 
short distance. 


Humphry, 011 The Skeleton, p. 559. 
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Relations. Tlic tendons, vessels, and nerves in connection with the joint are, 
in front, from within outwards, the Tibialis anticus, Extensor proprius pollicis, 
anterior tibial vessels, anterior tibial nerve, Extensor communis digitorum, and 
Peroneus tertius : behind, from within outwards, Tibialis posticus, Flexor longus 
digitorum, posterior tibial vessels, posterior tibial nerve, Flexor longus pollicis ; 
and, in the groove behind the external malleolus, the tendons of the Peroneus 
longus and brevis. 

The Arteries supplying the joint are derived from tho malleolar branches of the 
anterior tibial and peroneal. 

The N crocs are derived from tho anterior tibial. 

Actions. The movements of the joint are limited to ilexion and extension. 
There is no lateral motion ; the astragalus being embraced by the two malleoli, and 
held securely in its place in all positions of the foot. Of these the external 
malleolus is longer than the internal, and is situated further backwards, an 
arrangement which Prof. Humphry connects with tho direction in which the 
weight of the body appears to be transmitted to each side of the foot when planted on 


144. —Ankle-Joint : Tarsal and Tarsn-Motalarsal Articulations. External View. 

liijiht Side, 



and raised off tho ground.* The lower tibio-fibular joint and the elasticity of the 
fibula permit of some separation of the two bones in flexion and extension of the 
limb, corresponding to the varying size of the surface of tlic astragalus ; tho latter 
is considerably wider in front than behind (fig. 113, p. 134) in order to resist tho 
tendency to dislocation of the foot backwards in alighting on tho toes. Of tho 
ligaments, the internal, or deltoid, is of Mery great power — so much so that it 
usually resists a force which fractures tho process of bone to which it is attached. Its 
middle portion, together with the middle fasciculus of tho external lateral ligament, 
binds the bones of the leg firmly to tho foot and resists displacement in every 
direction. Its anterior and posterior fibres limit extension and flexion of the foot 

* Tho fact should be remembered in operative surgery. Thus the ankle joint is more 
g easily opened at the inside than the out-ide, in consequence of the relative shortness of the 
internal malleolus. Again, in cutting tho flaps for Syme’s Amputation, if the knife is carried 
as far upwards and forwaids as the point of the inner malleolus, the posterior flap will bo 
not unmanageably long, and great difficulty will be found in reflecting it over the os calcis. 
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respectively, and the anterior fibres also limit abduction. The posterior portion 
of the external lateral ligament assists the middle portion in resisting the dis- 
placement of the foot backwards, and deepens the cavity for the reception of the 
astragalus. The anterior fasciculus is a security against the displacement of the 
foot forwards, and limits extension of the joint. The movements of abduction and 
adduction of the foot, together with the minute changes in form by which it is 
applied to the ground or takes hold of an object in climbing, &c., aro effected in 
the tarsal joints ; the one which enjoys the greatest amount of motion being that 
between the astragalus and os calcis behind, and the scaphoid and cuboid in front. 
This is often called the transverse tarsal joint, and it, with the subordinate joints of 
the tarsus can replace the ankle-joint in a great mcasuro when the latter lias 
become ankylosed. 


V. Articulations or the Tarsus. 

These articulations may ho subdivided into three sets : — 1. The articulations of 
fhc first row of tarsal bones. 2. The articulations of the second row of tarsal 
bones. 3. The articulations of the two rows with each other. 

1. Articulations of the First Row of Tarsal Bones. 

The articulations between the astragalus and os calcis are two in number — 
anterior and posterior. They are arthrodial joints. The bones are connected 
together by three ligaments : — 

External Calcaneo-Astragaloid. Posterior Calcanea- A slragaloid. 

Interosseous. 

The Krternal Cafoanco-Asiragahnd Ligament (fig. 144) is a short strong fasci- 
culus, passing from the outer surface of the astragalus, immediately beneath its 
external malleolar facet, to the outer edge of the os calcis. It is placed in front of 
the middle fasciculus of the external lateral ligament of the ankle-joint, with tho 
fibres of which if is parallel. 

The Posterior Cnlcauco-Astragaloid. Ligament (fig. 143) connects the posterior 
extremity of the astragalus with the upper contiguous surface of the os calcis ; it 
is a short narrow band, the fibres of which aro directed obliquely backwards and 
inwards. 

The Interosseous Ligament forms the chief bond of union between tho bones. 
It consists of numerous vertical and oblique fibres, attached by one extremity, to 
the groovo between tho articulating surfaces of tho astragalus ; by the other, to a 
corresponding depression on the upper surface of the os calcis. It is very thick 
and strong, being at least an inch in breadth from side to side, and serves to unito 
the os calcis and astragalus solidly together. 

Tho Synovial Membranes (fig. 146) are four in number : one for flic posterior 
calcanco-astragaloid articulation ; a second for tho anterior calcaneo-astragaloid 
joint. The latter synovial membrane is continued forwards between the contiguous 
surfaces of tho astragalus and scaphoid bones. 

2. Articulations of the Second Row of Tarsal Bones. 

Tho articulations between the scaphoid, cuboid, and three cuneiform arc effected 
by tho following ligaments : — 

Dorsal. Plantar. 

Interosseous. 

Tho Dorsal Ligaments arc small hands of parallol fibres, which pass from each 
bono to tho neighbouring bones with which it articulates. . 

Tho Plantar TAgammls liavo tho samo arrangement on tho plantar surface. 

Tho Interosseous Ligaments aro four in number, l'boy consist of strong traus- 
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verso fibres, which pass between the rough non-articular surfaces of adjoining bones. 
There is one between the sides of tho scaphoid and cuboid ; a second between the 
internal and middlo cuneiform bones ; a third between the middlo and external 
cuneiform ; and a fourth between tho external cuneiform and cuboid. Tho scaphoid 
and cuboid, when in contact, present each a small articulating facet, covered with 
cartilage, and lined cither by a separate synovial membrane, or by an offset from 
tho common tarsal synovial mombrane. 


3. Articulations of tee Two Rows of The Tarsus witii each other. 

These may be conveniently divided into three sets. The joint between tho os 
calcis and the cuboid. The ligaments connecting the os calcis with the scaphoid. 
The joint between the astragalus and the scaphoid. 

The ligaments connecting the os calcis with the cuboid are four in number : — 

Dorsal / Superior Calcaneo- Cuboid. 

1 Internal Calcanco-Cuboid (Interosseous), 
pi i f Long Calcanco-Cuboid. 

1 Short Cal caneo- Cuboid. 


The Superior Calcanco-Cuboid Ligament 
(fig. 144) is a thin and narrow fasciculus, 
which passes between the contiguous sur- 
faces of the os calcis and cuboid, on tbc 
dorsal surface of the joint. 

The Internal Calcanco-Cuboid ( Inter - 
osseous) Ligament (tig. 144) is a Rhort, 
but thick and strong, band of fibres, 
arising from the os calcis, in the deep 
groove which intervenes between it and 
the astragalus; and closely blended, at 
its origin, with the superior calcaneo- 
scaphoid ligament. It is inserted into 
the inner side of the cuboid bono. This 
ligament forms one of the chief bonds of 
union between the first and second row? 
of the tarsus. 

Tho Long Calcanco-Cuboid (fig. 145), 
the more superficial of the two plantar 
ligaments, is tho longest of all the liga- 
ments of the tarsus ; it is attached to the 
under surface of the os calcis, from near 
the tuberosities, as far forwards as the 
anterior tubercle ; its fibres pass forwards 
to he attached to the ridge on tho under 
surface of tho cuboid bone, the more su- 
perficial fibres being continued onwards 
to tho bases of the second, third, and 
fourth metatarsal bones. This ligament 
crosses the groove on the under surface 
of the cuboid hope, converting it into a 
canal for the passage of tho tendon of 
the Peroneus longue. 


145. — Ligaments of Plantar Surface of 
the hoot. 



The Short Calcanco-Cuboid Ligament lies nearer to tho bones than the preceding, 
tYom which it is separated by a little areolar adipose tissue. It Is exceedingly 
broad, about an inch in length, and extends from the tubercle and tho depression 
in front of it on tho fore part of tho under surface of tho os calcis, to tho inferior 
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surface of the cuboid bone behind the peroneal groove, A separate synovial mem- 
brane is found in the calcanco-cnboid articulation. 

The ligaments connecting the os calcis with tlio scaphoid arc two in number : 

Superior Calcaneo- Scaphoid. Inferior Calcaneo-Scaphoid. 

The Superior Galcavco- Scaphoid (fig. 144) aripes, as already mentioned, with the 
internal calcaneo-cuboid in the deep groove between the astragalus and os calcis ; 
it passes forwards from the inner side of tho anterior extremity of the os calcis to 
the outer sido of tho scaphoid bone. These two ligaments resemble tho letter Y, 
being blended together behind, but separated in front. 

The Inferior Calcaneo- Scaphoid (fig. 145) is by far; the larger and stronger of the 
two ligaments of this articulation ; it is a broad and thick band of fibres, which 
passes forwards and inwards from the anterior and inner extremity of the os calcis 
to the under surface of the scaphoid bone. This ligament not only serves to con- 
nect the os calcis and scaphoid, but supports the head of the astragalus, forming 
part of tho articular cavity in which it is received. The upper surface is linod by 
the synovial membrane continued from tho anterior calcaneo-astragaloid articula- 
tion. Its under surface is iu contact with the tendon of the Tibialis posticus 
muscle.* 

The articulation between the astragalus and scaphoid is an arthrodial joint ; the 
rounded head of the astragalus bcii ig received into the concavity formed by thepos- 

146. — Oblique Section of the Articulations of the Tarsus and Metatarsus. 

Showing the Six Synovial Membranes. 



tcrior surface of the scaphoid, the anterior articulating surface of the calcaneum, and 
the upper surface of tho calcaneo- scaphoid ligament, which fills up the triangular 
interval between thoso bones. The only ligament of this joint is tho superior 
astragalo-scaphoid, a broad band, which passes obliquely forwards from the neck of 
the astragalus to the superior surfaco of tho scaphoid bone. It is thin and weak 
in texture, and covered by the Extensor tendons. The inferior calcanoo-scaphoid 
supplies the place of an inferior ligament. 

The Synovial Membrane which lines the joint is continued forwards from the 
anterior calcanoo-astragaloid articulation. This articulation permits of considerable 
mobility ; but its feebleness is such as to allow occasionally of dislocation of tho 
astragalus. 

Tho Synovial Memb Panes (fig. 146) found in the articulations of the tarsus, are 
four in numbor : one for the posterior calcaneo-astragaloid articulations ; a second 

• 

* Mr. Hancock describes an extension of this ligament upwards on the iuner side °f tho 
foot, which completes the socket of the joint in that direction. Lancet } i860, vo . 1, p. ii . 
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for the anterior calcaneo-astragaloid and as tragalo- scaphoid articulations ; a third 
for the calcaneo- cuboid articulation ; and a fourth for the articulations of the 
scaphoid with tho throe cuneiform, the three cuneiform with each other, the 
external cuneiform with the cuboid, and the middle and external cuneiform with 
the bases of the second and third metatarsal bones. The prolongation which linos 
tho metatarsal bones passes forwards between tho external .and middle cuneiform 
bones. A small synovial membrane is sometimes found between the contiguous 
surfaces of the scaphoid and cuboid bones. 

Actions . The movements permitted between the bones of the first row, tho 
astragalus and os calcis, are limited to a gliding upon each other from before 
backwards, and from side to side. The gliding movement which takes place 
between tho bones of the second row is very slight, the articulation between the 
scaphoid and cuneiform bones being more moveable than those of the cuneiform 
with each other and with the cuboid. The movement which takcB place between 
tho two rows is more extensive, and consists in a sort of rotation, by means of 
which the sole of the foot may bo slightly flexed, and extended, or carried inwards 
and outwards. 


VI. T Aliso-M KTATA K SA l Anticplahons. 

Those arc arthrodial joints. The bones entering into their formation are the 
internal, middle aud external cuneiform, and the cuboid, which articulates with the 
metatarsal bones of the five toes. Tho metatarsal bone of the great toe articulates 
with the internal cuneiform ; that of the second is deeply wedged in between the 
internal and external cuneiform resting against the middle cuneiform, and being 
the most strongly articulated of all the metatarsal bones; the third metatarsal 
articulates with the extremity of the external cuneiform; tho fourth with the 
cuboid and external cuneiform ; and the fifth with the cuboid. Tho articular 
surfaces arc covered with cartilage, lined by synovial membrane, and connected 
together by the following ligaments : — 

Dorsal. Plantar. 

* Interosseous. 

The JJorsal Ligaments consist of strong, flat, fibrous bands, which connect the 
tarsal with the metatarsal bones. The first metatarsal is connected to the internal 
cuneiform by a single broad, thin, fibrous baud ; the second has three dorsal 
ligaments, one from each cuneiform bone ; the third has one from the external 
cuneiform ; and the fourth and fifth have one each from the cuboid. 

The Plantar Ligaments consist of longitudinal and obliquo fibrous bands con- 
necting the tarsal and metatarsal bones, but disposed with Jess regularity than on 
the dorsal surface. Those for the first and second metatarsal are the most strongly 
marked ; the second and third metatarsal receive strong fibrous bands, which pass 
obliquely across from the internal cuneiform ; tho plantar ligaments of tho fourth 
and fifth metatarsal consist of a few scanty fibres derived from the cuboid. 

The Interosseous Ligaments arc three in number: internal, middle, and oxtemal. 
Tho internal one passes from tho outer extremity of tlio internal cuneiform to the 
adjacent angle of the second metatarsal. The middle one, less strong than the 
preceding, connects the external cuneiform with tho adjacent angle of tho second 
metatarsal. The external interosseous ligamdht connects the outer angle of tho 
external cuneiform with the adjacent side of tho third metatarsal. 

Tho Synovial Membranes of theso articulations aro three in number : one for tho 
metatarsal bone of "the groat toe, with the internal cuneiform ; one for the second 
and third metatarsal bones, with the middle and oxtcrnal Cuneiform ; this is a part 
of the great tarsal synovial membrane ; and one for tho fourth and fifth metatarsal 
bones with tho cuboid. Tho synovial mombranos of the tarsus and metatarsus 
are thus seen to bo six in number (fig. 146). 
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Articulations of the Metatarsal Bones with eacti other. 

The bases of tbo metatarsal bones, except the first, arc) connected together by 
dorsal, plantar, and interosseous ligaments. The dorsal and plantar ligament* 
pass from ono metatarsal bone to another. The interosseous ligaments lie deeply 
between the rough non-articular portions of their lateral surfaces. The articular 
surfaces are covered with cartilage, and provided with synovial membrane, con- 
tinued forwards from tho tar so - rn e ta tar sal joints. The digital extremities of the 
metatarsal bones are united by tho transverse metatarsal ligament. It connects 
the groat toe with the rest of the metatarsal bones ; in this respect it differs from 
the transverse ligament in the hand. 

Actions . Tho movement permitted in the tarsal ends of the metatarsal bones is 
limited to a slight gliding of the articular surfaces upon one another ; considerable 
motion, however, takes place in tho digital extremities. 


VII. Metatarso-Phalangeal Articulations. 

The heads of tho metatarsal bones are connected with tho concave articular 
surfaces of the first phalanges by the following ligaments : — 

Plantar. Two Lateral. 

They arc arranged precisely similar to tho corresponding parts in tho hand. 
Tho expansion of the Extensor tendon supplies the place of -a dorsal ligament. 

Actions. Tlie movements permitted in the metatarso-phalangcal articulations 
are llexion, extension, abduction, and adduction. 

VIII. Articulations of the Phalanges. 

The ligaments of these articulations are similar to those found in the hand; 
each pair of phalanges being connected by an anterior or plantar anti two lateral 
ligaments, and their articular surfaces lined by synovial membrane. Their actions 
are also similar. 


Descriptive ; * to Dr. Humphry’s work on * The Human Skeleton, including the Joints; ’ to 
Arnold’s * Tabula) Anatomicne,’ Fascic* 4. Pars. 2. leones Articulorum et Ligamentorum ; 
and to the papers by Prof. Hermann Meyer (‘13eitrago zur Mechanik des menschlichen 
Knockengeriiste8 , ) in lleichort u. Du Bois Reymond’s Archiv. 


The Muscles and Fascite.* 


T HE Muscles are connected with the bones, cartilages, ligaments and shin, either 
directly or through the intervention of fibrous structures, called tendons or 
aponeuroses. Where a muscle is attached to bone or cartilage, tho fibres terminato 
in blunt extremities upon the periosteum or prichondrium, and do not come into 
direct relation with the osseous or cartilaginous tissue. Where muscles are con- 
nected with tho skin, they cither lie as a flattened layer beneath it, or are connected 
with its areolar tissue by larger or smaller bundles of fibres, as in the muscles of 
the face. 

The muscles vary extremely in their form. In the limbs, they are of con- 
siderable length, especially the more superficial ones, the deep ones being generally 
broad; they surround the bones, and form an important protection to the various 
joints. In the trunk, they are broad, flattened, and expanded, forming the parictes 
of the cavites which they enclose ; hence, the reason of the terms, lung, broad, 
short , etc., used in the description of a muscle. 

There is a considerable variation in the arrangement of the fibres of certain 
muscles with reference to tho tendons to which they are attached. In some, tho 
fibres are arranged longitudinally, and terminate at either end in a narrow tendon. 
If the fibres converge, like the plumes of a pen, to one side of a tendon, which 
runs tho entire length of a muscle, the muscle is said to be peuuifnmi, as the 
Peronei; if they converge to both sides of the tendon, tho muscle is called 
bipennifijrm , as the Rectus femoris ; if they converge from a broad surface to a 
narrow tendinous point, the musclo is said to be radiated, as tho Temporal and 
Glutei muscles. 

They differ no less in size ; the Gastrocnemius forms the chief bulk of tho 
back of the leg, and the fibres of the Sartorius are nearly two feet in length, 
whilst the Stapedius, a small muscle of the internal ear, weighs about a grain, ami 
its fibres are not more than two lines in length. 

The names applied to tho various muscles have been derived : i, from their situa- 
tion, as tho Tibialis, Radialis, Ulnaris, Peroneus ; 2, from their direction, as tho 
Rectus abdominis, Obliqui capitis, Transversalis ; 3, from their uses, as Flexors, 
Extensors, Abductors, etc. ; 4, from their shape, as tho Deltoid, Trapezius, Rhom- 
boideus ; 5, from the number of their divisions, as the Biceps, the Triceps ; 6, from 
their points of attachment, as the Sterno-cleido-mastoid, Stcrno-hyoid, Sterno- 
thyroid. 

In the description of a muscle, tho term origin is meant to imply its moro fixed 
or central attachment; and tho term insertion tho moveable point to which tho 
force of tho muscle is directed ; but the origin is absolutely fixed in only a very 
small number of muscles, such as those of tho face, which are attached by 0110 
extremity to tho bone, and by the other to the moveable integument ; in tho 
greater number, the muscle can be made to act from either oxtremity. 

• 

* The Muscles and Fasciaa are described conjointly, in order that the Student may con- 
sider the arrangement of the latter in his dissection of tho former. It is rare for the 
student of anatomy in this country to have the opportunity of dissecting tho fascim 
separately ; and it is for this reason, as well as from the close connection that exists between 
tty muscles and their investing aponeuroses, that they are considered together. Some 
general observations are first made on tho anatomy of the muscles and foscico, tho special 
description being given in connection with the different regions. 
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In the dissection of the muscles, the student should pay especial attention to 
tho exact origin , insertion, and actions , of each, and its more important relations 
with surrounding parts. An accurate knowledge of tho points of attachment of 
the muscles is of great importance in the determination of thoir action. By a 
knowledge of the action of the muscles, tho surgeon is able? to explain tho causes 
of displacement in various forms of fracture, and the causes which produce 
distortion in various deformities, and consequently, to adopt appropriate treatment 
in each case. Tho relations, also, of some of the muscles, especially those in 
immediate apposition with the larger blood-vessels, and tho surface-markings they 
produce, should be especially remembered, as they form useful guides in the ap- 
plication of a ligature to those vessels. 

Tendons are white, glistening, fibrous cords, varying in length and thick- 
ness, sometimes round, sometimes flattened, of considerable strength, and only 
slightly clastic. They consist almost entirely of white fibrous tissuo, the fibrils 
of which have an undulating course parallel with each other, and are firmly united 
together. They arc very sparingly supplied with blood-vessels, tho smaller 
tendons presenting in their interior not a trace of them. Nerves also are not 
present in the smaller tendons ; but the larger ones, as the tendo Achillis, receive 
nerves which accompany the nutrient vessels. The tendons consist principally of 
a substance which yields gelatine. 

Aponeuroses aro fibrous membranes, of a pearly- whiio colour, iridescent, 
glistening, and similar in structure to the tendons. They are destitute of nerves, 
and the thicker ones only sparingly supplied with blood-vessels. 

Tho tendons and aponeuroses are connected, on the one hand, with the muscles; 
and, on the other hand, with the moveablo structures, as the bones, cartilages, 
ligaments, fibrous membranes (for instance, the sclerotic), and the synovial mem- 
branes (subcrurceus, subanconeus). Where the muscular fibres are in a direct 
lino with those of tho tendon or aponeurosis, the two are directly continuous, tho 
muscular fibre being distinguishable from that of the tendon only by itB striation . 
lint where the 'ftiuscular fibre joins the tendon or aponeurosis at an oblique angle, 
the former terminates, according to Kdllikcr, in rounded extremities, which are 
received into corresponding depressions, on the surface of the latter, the oonnoctivo 
tissue between the fibres being continuous with that of the tendon. The latter 
mode of attachment occurs in all the penniform and bipenniform muscles, and in 
those muscles tho ton dons of which commence in a membranous form, as the 


Gastrocnemius and Soleus. 

The fascia? (fascia , a bandage) are fibro-areolar or aponeurotic laminae, of 
variable thickness and strength, found in all regions of the body, investing the 
softor and more delicate organs. The fasciae have been subdivided, from tlio 
structure which they present, into two groups, fibro-areolar or superficial fasciae, 


and aponeurotic or deep fasciae. 

The fibro-areolar fascia is found immediately beneath the integument over 
almost the entire surface of the body, and is generally known as the superficial 
fascia. It connects the skin with the deep or aponeurotic fascia, and consists of 
fibro-areolar tissue, containing in its meshes pellicles of fat in varying quantity. 
In the eyelids and scrotum, whore adipose tissue is rarely deposited, this tissue is 
very liable to serous infill ration. The superficial fascia varies in thickness in differ- 
ent parts of the body : in tbo groin it is so thick as to bo capable of being subdivi- 
ded into several lamineo, but in tho palm of the hand it is of extreme thinness, and 
intimately adherent to the integument. Tho superficial fascia is capable of separa- 
tion into two or more layers, between which are found the superficial vessels and 
nerves, and superficial lymphatic glands ; as the superficial epigastric vessels mtho 
abdominal region, the Radiol and ulnar veins in the forearm, the .saphenous 
the lei? and thigh; certain cutaneous muscles also are situated in the superficial 
fasciafas tho Platysma myoides in tlio neck, and the Orbicularis 
tbo eyelids. This foscia is most distinct at tho lower part of tho abd T“’ ‘ 
turn, porinamm, and extremities; is very thin in those regions where must 
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fibres are inserted into the integument, as on the side of tho neck, the face, and 
around the margin of the anus ; and is almost entirely wanting in tho palms of tho 
hands and soles of the feet, where the integument is adherent to the subjacent 
aponeurosis. The superficial fascia connects the skin to tho subjacent parts, facili- 
tates tho movement of tho skin, serves as a soft nidus for the passage of vessels and 
nei'ves to the integument, and retains the warmth of tho body, since the adiposo 
tissue contained in its areola) is a bad conductor of caloric. 

The aponeurotic or deep fascia is a dense inelastic unyielding fibrous mem- 
brane, forming sheaths for the muscles, and affording them broad surfaces for 
attachment. It consists of shining tendinous fibres, placed parallel with one another, 
and connected together by other fibres disposed in a reticular manner. It is 
usually exposed on tho removal of the superficial fascia, forming a strong investment, 
which not only binds down collectively the muscles in each region, but gives a 
separate slicatli to each, as well as to the vessels and nerves. The fascia) aro 
thick in unprotected situations, as on tho outer side of a limb, and thinner on tho 
inner side. Aponeurotic fascia) aro divided into two classes, aponeuroses of 
insertion, and aponeuroses of investment. 

The aponeuroses of insertion servo for tho insertion of muscles. Some of these 
aro formed by the expansion of a tendon into an aponeurosis, as, for instance, tho 
tendon of the Sartorins ; others are connected directly to tho muscle, as tho 
aponeuroses of the abdominal muscles. 

The aponeuroses of investment form a sheath for the entire limb, as well as for each 
individual muscle. Many aponeuroses, however, serve both for investment and in- 
sertion. Thus the aponeuroses given off from the tendon of the Biceps of the arm 
near its insertion is continuous with, and partly forms, the investing fascia of the 
forearm, and gives origin tho muscles in this region. The deep fascia) assist the 
muscles in their action, by the degree of tension and pressure they make upon their 
surface : and, in certain situations, this is increased and regulated by muscular ac- 
tion, as, for instance, by the Tensor vagiiuc femoris and Gluteus uwximua in tho 
thigh, by the Biceps in the leg, and Pal mar is longus in the hand. ^ln the limbs, 
the fasciae not only invest the entire limb, but give off septa, which separate tho 
various milscles, and are attached beneath to the periosteum : these prolongations 
of fasciae are usually spoken of as intermuscular septa. 

Tho Muscles and Fasciae may be arranged, according to the goueral division of 
the body, into those of the head, face, and neck ; those of the trunk ; those of tho 
upper extremity ; and those of the lower extremity. 


MUSCLES AND FASCL 34 OF THE IIEAD AND FACE. 


The muscles of the Head and Face consist of ten groups, arranged according to 
the region in which they arc situaiod. 


1. Cranial Region. 

2. Auricular Region. 

3. Palpebral Region. 

4. Orbital Region. 

5. Nasal Region. 


6. Superior Maxillary Region. 

7. Inforior Maxillary Region. 

8. Intermaxillary Region. 

9. Temporo-Maxillary Region. 

10. Ptcry go- Maxillary Region. 


Tho muscles contained in each of these groups arc the following : — 


1 . Cranial Region. 
Occipito-frontalis. • 

2. Auricular Region. 

Attollcns aurem. 

Attralicns aurem. 

Retrahcns aurem. 


3. Palpebral Region. 
Orbicularis palpebrarum. 
Corrugator suporciljj. 

Tensor Tarsi. 

4. Orbital Region. 
Lovator palpebm 
Rectus superior. 
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Roc tn s inferior. 

Rectus interims. 

Rectus externus. 

OliliquuM superior. 

Ohliquus inferior. 

5. Nasal Bey ion. 
Pyramidal is nasi. 

Levator labii superiors alroqao nasi. 
Dilatator naris posterior. 

Dilatator naris anterior. 
Compressor nasi. 

Compressor narium minor. 
Depressor alaa nasi. 

6. Superior Maxillary Bey io n 

Levator labii superioria. 

Levator anguli oris. 

Zygomaticus major. 

Zygomaticus minor. 


7. Inferior Maxillary Bey ion. 

Lovator labii inferioris. 
Depressor labii inferioris. 
Depressor anguli oris. 

8. Inter- Maxillary Bey ion. 

Buccinator. 

Risorius. 

Orbicularis oris. 

9. Ternporo-Mnxilhmj Bey ion. 

Masse ter. • 

Temporal. 

10. Vtcryy o-Maxillary Bey ion. 

Pterygoideus externus. 
Pterygoidcus internus. 


1. Cranial Region — Occuhtu- Frontalis. 

Dissection (fig. 147 ). The head being shaved, and a block placed beneath the back of the 
neck, make a vertical incision through the skin from be%o backwards, commencing at 
the root of the nose in front, and terminating behind at the occipital protuberance ; make 
a second incision in a horizontal direction along the forehead and round the side of the 


147. — Dissection of the Head, Face, and Neck. 


/ Dissection fs calp 


2. 3. of AURICULAR REGION 


/i.S.G.of FACE 


7 . 8. of NECK 


head, from the anterior to the posterior extremity of the preceding. Raise the skin in 
front from the subjacent muscle from below upwards; this must be done with extreme 
care, removing the integument from the outer surface of the vessels $nd the nerves which 
lie between the two, 

Tho superficial fascia in. the cranial region is a firm, dense layer, intimately 
adherent to the integument, and to the Occipito-frontalis and its tendinous aponeu- 
rosis ; it is continuous, behind, with tho superficial fascia at tho back part of tho 
nock ; and, laterally, is continued over tlitf temporal aponeurosis : it contains 
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between its layers the small muscles of the auricle, and the superficial temporal 
' vessels and superficial nerves. 

The Occipito-frontali* (lig. 148) is a broad musculo- fibrous layer, which covers 
the whole of one side of the vertex of the skull, from the occiput to the eyebrow. 


148. — Muscles of the Head, Face, and Neck. 



It consists of two muscular slips, separated by an intervening tendinous aponeurosis. 
The occipital portion, thin, quadrilateral in form, and about inch and a half in 
length, arises from the outer two- thirds of the superior curved line of the occipital 
bone, and from the mastoid portion of the temporal. Its fibres of origin are 
tendinous, but they soon become muscular, and ascend in a parallel direction to 
terminate in the tendinous aponeurosis. The frontal portion is thin, of a quadri- 
lateral form, and ultimately -adherent to the skin. It is broader, its fibres are 
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longer, and their structure paler than the occipital portion. Its internal fibres 
are continuous with those of tho Pyramidalis nasi. Its middle fibres bceomo 
blended with the Gorrugatur supercilii and Orbicularis : and tho outer fibres aro 
also blended with the latter muscle over the external angular process. From this 
attachment, tho fibres aro directed upwards and. join the aponeurosis below the 
coronal suture. The inner margins of the two. frontal portions of the muscles are 
joined together for some distance above tho root of the nose ; but between the 
occipital portions there is a considerable though variable interval. 

The aponeurosis covers the upper part of the vertex of the skull, being con- 
tinuous across tho middle line with the aponeurosis of tho opposite muscle. 
Behind, it is attached, in tho interval between the occipital origins, to the occipital 
protuberance and superior curved lines above tho attachment of tho Trapezius ; in 
front, it forms a short angular prolongation between the frontal portions ; and on 
each side, it has connected with it the Attollens and Attrahens aurora muscles ; in 
this situation it loses its aponeurotic character, and is continued over the temporal 
fascia to the zygoma by a layer of laminated areolar tissue. This aponeurosis is 
closely connected to tho integument by a dense fibro- cellular tissue, which contains 
much granular fat, and in which ramify the numerous vessels and nerves of tho 
integument; it is loosely connected with the pericranium by a quantity of looso 
cellular tissue, which allows of a considerable degree of movement of tho 
iritegumont. • 

Nerves . Tho frontal portion of the Occipito-frontalis is supplied by the facial 
nerve ; its occipital portion by the posterior auricular branch of the facial, and 
sometimes by the small occipital. 

Actions. The frontal portion of the muscle raises the oyebrows and the skin 
over the root of tho nose ; at tho same time throwing tl^ integument of the fore- 
head into transverse wrinkles, a predominant expression in tbo emotions of delight. 
By bringing alternately into action tho occipital and frontal portions, the entiro 
scalp may be moved from before backwards. 




2. Auricular Region. (Fig. 148.) 

Attollens Aurein. Attrahens Aurcm. 

Retrahens Aurcm. 


These three small muscles are placed immediately beneath tho skin around tho 
external ear. In man, in whom the external ear is almost immoveable, they aro 
rudimentary. They are the analogues of largo and important muscle* in some of 
tho mammalia. 

Dissection . This requires considerable care, and should be performed in the following 
manner : — To expose the Attollens aurem ; draw the pinna or broad part of the ear down- 
wards, when a tense hand will be felt beneath the skin, passing from the sido of the head 
to the upper part of the concha; by dividing the skin over the tendon, in & direction from 
below upwards, and then reflecting it on each side, the muscle is exposed. To bring into 
view the Attrahens aurem, draw the helix backwards by means of a hook, when the muscle 
will bo made tenso, and may be exposed in a similar manner to the preceding. To expose 
the Retrahens aurein, draw tho pinna forwards, when the muscle being made tense may bo 
felt beneath the skin, at its insertion into the back part of the concha, and may be exposed 
in the same manner as the other muscles. 

The Attollens Aurem, the largest of the three, is thin, and fan-shaped : its fibres 
arise from tho aponeurosis of tho Occipito-frontalis, and converge to be in- 
aerted by a thin, flattened tendon into the upper part of the cranial surface of 
the pinna. 

Relations. External]#) with the integument; internally , with the temporal 

aponeurosis. . „ - . 

Tho Attrahens Aurem , tho smallest of the three, is thin, fan-shaped, and its 
'fibres pale and indistinct; they arise from the lateral edge of the aponeurosis .f 
the Occipito-frontalis, and converge to be inserted into a projection on tho fronts 
of tho helix. 
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Relations. Externally , with the skin; internally , with the temporal fascia, 
which separates it from the temporal artery and vein. 

The Rctrahens A a rein consists of two or three fleshy fasciculi, which arise 
from the mastoid portion of the temporal bone by short aponeurotic flbres. They 
are inserted into the lower part of the cranial surface of the concha. 

Relations. Externally, with the internment ; internally, with the mastoid portion 
of the temporal hone. 

Nerves. The Attollena anrom is supplied by the small occipital ; the Attraliens 
aurem, by the fascial ; and the Retraliens aurem, by the posterior auricular branch 
of the fascial. 

Actions .' In man, these muscles possess very little action ; the Attollcns aurem 
slightly raises the car ; the Attrahens aurem draws it forwards and upwards ; and 
the Retraliens aurem draws it backwards. 

3. PALrEBRAL REGION. (Fig. 148.) 

Orbicularis Palpebrarum. Levator Palpebrco. 

Corru gator Supercilii. Tensor Tarsi. 

Dissection (fig. 147). In order to expose tlio muscles of the face, continue the longi- 
tudinal incision, made in the dissection of the Occipito-frontalis, down the median line 
of the face to the tip of tho nose, and from this point onwards to the upper lip ; and carry 
another incision along the margin of the lip to the angle of the mouth, and transversely 
across the face to the angle of the jaw. Then make an incision in front of the external 
ear, from the angle of the jaw upwards, to join the transverse incision made in exposing 
the Occipito-frontalis. These incisions include a square-shaped flap, which should be re- 
moved in the direction marked in the figure, with care, as tho musclos at some points are 
intimately adherent to the integument. 

The Ohicnlaris Palpebrarum is a sphincter muscle, which surrounds tho circum- 
ference of the orbit and eyelids. It arises from tho internal angular process of 
tho frontal bone, from tho nasal process of the superior maxillary in front of tho 
lachrymal groove, and from the anterior surface and borders of a short tendon, the 
tendo palpebrarum, placed at the inner angle of tho orbit. From this origin, tho 
fibres are directed outwards, forming a broad, thin, and flat layer, which covert 
tho eyelids, surrounds tho circumference of the orbit, and spreads out over the 
temple, and downwards on tho cheek, becoming blended with Occipito-frontalis 
and Corrugator snpercilii. Tho palpebral portions (ciliaris) of the Orbicularis is 
thin and pale ; it arises from the bifurcation of tho tendo palpebrarum, and forms 
a scries of concentric curves, which are united on the outer side of the eyelids at 
an acute angle by a cellular raphe, some being inserted into tho external tarsal 
ligament and malar bone. The orbicular portion (orbicularis latus) is thicker and 
of a reddish colour: its fibres are well developed, and form complete ellipses. 

Relations. I3y its superficial surface , with the integument. By its deep sur- 
face , above, with the Occipito-frontalis and Corrugator supercilii with which it is 
intimately blended, and with the supra-orbital vessels and nerve ; below, it covers, 
the lachrymal sac, and the origin of the Levator labii superioris, and the Levator 
labii superioris alaoque nasi muscles. Internally , it is occasionally blended vith 
tho Pyramidalis nasi. E, eternally, it lies on the temporal fascia. On the eyelids, 
it is separated from the conjunctiva by a fibrous membrane and tho tarsal car- 
tilages. • 

The tendo palpebrarum (tendo oculi) is a short tendon, about two lines in length 
and one in breadth, attached to the nasal process of the superior maxillary bone 
in front of the lathrymal groove. Crossing tho lachrymal sac, it divides into two 
parts, each division being attached to the inner extremity of the corresponding 
tarsal cartilage. As tho tendon crosses the lachrymal sac, a strong aponeurotic 
lamina is given off from the posterior surface, which expands over the sac, and is 
attached to the ridge on the lachrymal bone. This is the reflected aponeurosis of 
the tendo palpebrarum. 

The Corrugator Snpercilii is a small, narrow, pyramidal muscle, placed at the 
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inner extremity of the eyebrow, beneath the Occipito-frontalis and Orbicularis 
palpebrarum muscles. It arises from the inner extremity of the superciliary ridge ; 
from whence its fibres pass upwards and outwards, to bo inserted into the under 
surface of the orbicularis, opposite the middle of the orbital arch. 

Relations . By its anterior surface^ with the Occipito-frontalis and Orbicularis 
palpebrarum muscles. By its posterior surface , with the frontal bone and supra- 
trochlear nerve. 

The Levator Palpebroe will be described with tho muscles of the orbital region. 

The Tensor Tarsi is a small thin muscle, about three lines in breadth and six in 
length, situated at the inner side of the orbit, behind the tendo oculi. It* arises 
from the crest and adjacent part of the orbital surface of the lachrymal bone, and 
passing across the lachrymal sac, divides into two slips, which cover the lachrymal 
canals, and are inserted into tho tarsal cartilages near the puncta lachrymalia. 
Its fibres appear to be continuous with those of the palpebral portion of the Orbi- 
cularis ; it is occasionally very indistinct. 

Nerves . The Orbicularis palpebrarum, Corrugator supercilii, and Tensor tarsi 
are supplied by the facial nerve. 

Actions . The Orbicularis palpebrarum is the sphincter muscle of the eyelids. 
The palpebral portion acts involuntarily in closing the lids, and independently of 
the orbicular portion, which is subject to the will. When tho entire muscle is 
brought into action, the integument of the forehead, temple, and cheek is drawn 
inwards towards the inner angle of the eye, and the eyelids are firmly closed. 
The Levator palpebrie is the direct antagonist of this muscle ; it raises the upper 
eyelid and exposes the globe. The Corrugator supercilii draws the eyebrow 
downwards and inwards, producing the vertical wrinkles of the forehead. This 
muscle may be regarded as the principal agent in the expression of grief. The 
Tensor tarsi draws the eyelids and the extremities of the lachrymal canals inwards, 
and compresses them against the surface of the globe of tho eye ; thus placing them 
in the most favourable situation for receiving the tears. It serves, also, to com- 
press the lachrymal sac. 

4. Orbital Region. (Fig. 149.) * 

Levator Palpcbrso. Rectus InternuS. 

Rectus Sr vior. Rectus Externus. 

Rectus Inferior. Obliquus Superior. 

Obliquus Inferior. 

Dissection. To open the cavity of the orbit, remove the skull-cap and brain ; then saw 
thr< ,li the frontal bone at the inner extremity of the supraorbital ridge, and externally at 
its junction with the malar. Break in pieces the thin root of the orbit by a few slight blows 
of tho hammer, and tune it away ; drive forward the superciliary portion of the frontal bone 
by ft smart stroke, but do not remove it, as that would destroy the pulley of the Obliquus 
superior. When the fragments are cleared away, tho periosteum of the orbit will be exposed ; 
this being removed, together with the fat which tills the cavity of the orbit, the several 
muscles of this region etui be examined. The dissection will be facilitated by distending the 
globe of the eye. In order to effect this, puncture the optic nerve near the eyeball, with a 
curved needle, ind push the needle onwards intef the globe j insert the point of a blow-pipe 
through this aperture, and force a little air into the Cavity of the eyeball ; then apply a 
ligature round the nerve, so as to prevent the air escaping. The globe being now drawn 
forwards, the muscles will be put upon the^ stretch. 

The Levator Palpebrce Superiorie is thill, flat, and triangular in shape. It 
arises from tho under surface, of the lesser wing of tho sphenoid, immediately in 
front of the optic forameu ; and is inserted, by a broad aponeurosis, into fclifc* upper 
border of the superior tarsal cartilage. At its origin, it is narrow and teridinotis ; 
but soon becomes broad and fleshy, and finally terminates in a broad aponeurosis. 

Relations . By its upper surface , with the frontal nerve and artery, the peri- 
osteum of the orbit ; and, in front, with the inner surface of the broad tarsal 
ligament. By its under surface , with tho Superior rectus ; and in the lid, with 
the conjunctiva. A s nail branch of the third nerve inters its under surface; 

• P 
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’ The ttectus superior, the thinnest and narrowest of the four Recti, arises from 
the upper margin of the opt.o foramen, beneath the Levator Palpebr® and Snper.or 
oblique, and from the fibrous sheath of the optic nerve ; and is inserted, by a ten- 



dinous expansion, into the sclerotic coat, about three or four lines from the margin 
of the cornea. 

linlationx. Ry its i ipprr xnrfuce, with the Levator Palpebne. 15 y its luahr 
turf ace, with the optic nerve, the ophthalmic artery, the nasal nerve, and the branch 
of the third nerve, which supplies it; and, in front, with the tendon of the Superior 
oblique, and the globe, of the eye. 

The hr\ 'run' and Juh'nxd ll>cti arise by a common tendon (the ligament ot 


jinn), wincii is attaeneu runnu uie circ 

« 

150. — Tin? relative position hikI attachment, 
of the Muscles uf the Left Kyelmll. 

/l.i-t.i* du-ptrurt ( 



*rence 01 me opuc ioramen, exce r _ 

its upper and outer part. Thu Kxtmrfft 
rectu.s has two heads: the upper one arises 
fivi 1 the outer margin of theoptierommen, 
immediately beneath the Superior rectus; 
the lower head, partly from the ligament 
of Ziim, and partly from a small pointed 
process of bone on the lower margin of 
the sphenoidal fissure. Each muscle passes 
forward in the position implied by its 
name, to be inserted* by a tendinous ex- 
pansion (the tunica, ulbm/mm), into the 
sclerotic coat, about three or four lines 
from the margin of the cornea, lie tween 
the two heads of the External rectus is 


a narrow interval, through which pass the third, nasal branch of the fifth, and 
sixth nerves, and the ophthalmic vein. Although nearly all these muscles present 
a common origin, and are inserted in a similar manner in the sclerotic coat, there 
are certain differences to bo observed in them, as regards their length and breadth. 
The Internal Rectus is the broadest; the External, the longest. ; and the Superior, 


the thinnest and*narrowost. 


The Superior Oblique is a fusiform muscle, placed at t^e upper and inner side 
of the orbit, internal to the Levator palpcbrai. It arises about a line above the 
inner margin of the optic foramen, and, passing forwards to the inner angle of the 
#rbit, terminates in a rounded tendon, which plays in a ring or pulley, formed by 
ftbro-cArtilaginous tissue attached to a depression beneath the internal angular 
process of the frontal bone, the contiguous surfaces of the tendon and ring being 
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lintid by a delicate synovial membrane, and enclosed in a thin fibrous investment. 
The tendon is reflected backwards and outwards beneath the Superior rectus to the 
outer part of the globe of the eye, and ia inserted into the sclerotic coat, midway 
between the cornea and entrance of the optic nerve, the insertion of the muscle 
lying between the Superior and External recti. 

UvtufuHM. By its upper surface, with the periosteum covering the roof of the 
orbit, and the fourth nerve. The tendon, where it lies on the globe of the eye, is 
covered by the Superior rectus. By its under surface, with the nasal nerve, and 
the upper bolder of the Internal rectus. 

The Inferior Oblique is a thin, narrow muscle, placed near the anterior margin 
of the orbit. It arises from a depression in the orbital plate of the superior 
maxillary bone, external to the lachrymal groove. Passing outwards and back- 
wards beneath the Inferior rectus, and between the eyeball and the External 
rectus, it is inserted into the outer part of the sclerotic coat between the Superior 
and External rectus, near the tendon of insertion of the Superior oblique. 

Palatums. By its upper surface, with the globe of the eye, and with the Inferior 
rectus. By its under surface , with the periosteum covering the floor of the orbit, 
and with the External rectus. Its borders look forwards and backwards ; the 
posterior one receives a branch of the third nerve. 

Net-res , The Levator palpelme, Inferior oblique, and all the recti excepting the 
External, are supplied by the third nerve; the Superior oblique, by the fourth; 
the External rectus, by the sixth. 

A e/inns. The Levator palpobnu raises the upper eyelid, and is the direct 
antagonist of the Orbicularis palpebrarum. The four Recti muscles are attached 
in such a manner to the globe of the eye, that., acting singly, they will turn it 
either upwards, downwards, inwards, or outwards, as expressed by their names. 
If any two Recti act. together, they carry the globe of the eye in the diagonal of 
these directions, viz. upwards and inwards, upwards and outwards, downwards 
and inwards, or downwards and outwards. The movomeut of circumduction, as 
in looking round a room, is performed by the alternate action of the four Recti. 
By some anatomists, these muscles have been considered the chief agents in adjust- 
iitg the sight at dillerent distances, by compressing the globe, and so lengthening 
its antero- posterior diameter. The Oblique muscles rotate the eyeball on its 
itiifero-fiuslrrinr tin's, this kind of movement being required for the correct viewing 
of an object, when the head is moved laterally, as from shoulder to shoulder, in 
order that the picture may fall in all respects on the same part of the retina of 
ouch eye.* 

Sunju al Anatomy, The partition and exact point of insertion of the tendon? of the Internal 
and External recti muscles into the globe should be carefully examined from the front of the 
eyeball, as the surgeon is often required to divide one or the other muscle for the cure of 
strabismus. In convergent strabismus, which is the mo>t common form of the disease, the. 
eye is turned iuwards, requiring the division of the Internal rectus. In the divergent form, 
which ia more rare, the eye is turned outwards, the External rectus being especially impli- 
cated. The deformity produced in either ease is to be remedied by division of one or the 
other muscle. The operation is thus effected : the lids are to be Well separated; the eyeball 
being drawn outwards, the conjunctiva should be raised bv a pair of forceps, and divided 
immediately beneath the lower border of the tendon of the Internal rectus, a little behind its 
insertion into the sclerotic; the submucous areolar tissue is then divided, and into the small 
aperture thus made, a blunt book is passed upwards between the muscle and the globe, and 
the tendon of the muscle and conjunctiva covering it, divided by a pair of blunt-pointed 
scissors. Or the tendon may be divided oy a subconjunctival incision, one blade of the 
scissors being passed upwards between the tendon and the conjunctiva, and the other between 
the tendon amt the sclorolie. The student, when dissecting these muscles, should remove on 
side of the subject the conjunctiva from the front of the eye, in order to see more 
accurately the position of the tendons, while on the opposite side the operation may be 
performed. • 

* ‘ On the Oblique Muscles of the Eye in Man and Vertebrate Animal*? by Johj^ 
SxnUTlUJttS, il.D.j 4 Anatomical and Physiological Observations' 

p 3 
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5. Nasal Region. (Fig. 148.) 

Pyramidal is Nasi. 

Levator Labii Superioris Al©quo Nasi. 

Dilatator Naris Posterior. 

Dilatator Naris Anterior. 

Compressor Nasi. 

Compressor Narium Minor. 

Depressor Ala? Nasi. 

The Pyramidalis Nasi is a small pyramidal slip, prolonged downwards from 
the Occipi to- frontalis upon the side of the nose, where it becomes tendinous and 
blends with the Compressor nasi. As the two muscles descend, they diverge, 
leaving an angular interval between them. 

Relations. By its upper surface, with the skin. By its under surface , with the 
frontal and nasal bones. 

The Levator Labii Superioris Ahvqm Nasi is a thin triangular muscle, placed 
by tlie side of the nose, and extending between the inner margin of the orbit and 
upper lip. It arises by a pointed extremity from the upper part of the nasal process 
of the superior maxillary bone, and passing obliquely downwards and outwards, 
divides into two slips, one of which is inserted into the cartilage of the ala of the 
nose ; the other is prolonged into tile upper lip, becoming blended with the Orbi- 
cularis and Levator labii proprius. 

Relations . In front, with the integument ; and with a small part of the Orbicu- 
laris palpebrarum above. 

Lying upon the superior maxillary bone, beneath this muscle, is a longitudinal 
muscular fasciculus about an inch in length. It ib attached by one end near the 
origin of the Compressor nasi, and by the other to the nasal process about an inch 
above it; it was described by Albinus as the 1 Musculus anomalus/ and by Santorini, 
as the ‘ tthomboideus.’ 

The Dilatator Naris Posterior is a small muscle, which is placed partly beneath 
the proper elevator of the noso and lip. It arises from the margin of the nasal 
notch df the superior nmxilla, and from the sesamoid cartilages, and is inserted 
into the skin near the margin of the nostril. 

The hilatator Naris Anterior is a thin delicate fasciculus, passing from the 
cartilage of the ala of the nose to the integument near its margin. This muscle 
is situated in front of the preceding. 

The Compressor Nasi is a small, thin, triangular muscle, arising by its apex 
from tbe superior maxillary bone, above and a little external to the incisive fossa; 
its fibres proceed upwards and inwards, expanding into a thin aponeurosis which 
is attached to the fibro-cartilage of the nose, and is continuous on the bridge o*' 
the nose with that of the muscle of the opposite side, and with the aponeurosis 
of the Pyramidal is nttsi. 

The Compressor Narium Minor is a small muscle, attached by one end to the alar 
cartilage, and by the other to the integument at the end of the nose. 

The Depressor Alas Nasi is a short, radiated muscle, arising from the incisive 
fossa of the superior maxilla ; its fibres ascend to be inserted into the septum, and 
back part of the ala of the nose. This muscle lies between the mucous membrane 
and muscular structure of the lip. . 

Nerves . All the muscles of this group are supplied by the facial nervo. 

Actions . The Pyramidalis nasi draws down the inner angle of the eyebrows ; by 
some anatomist* it is also considered as an elevator of the alft, and, consequently, 
a dilatator of the nose. The Levator labii superioris alaxpie nasi draws upwards 
the upper lip and ala of the nose ; its most important action is upon the nose, 
which it dilates to a consider able extent. The action of this muscle produces a 
^marked influence over the countenance, and it is the principal agent in the expression 
of contempt. The two Dilatatores nasi enlarge the aperture of the nose, and the 
Compressor nasi appears to press upou the nose so as to increase its breadth, and 
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thus tends rather to open than to close the nostrils. The Depressor alts nasi iR a 
direct antagonist of the preceding muscles, drawing the ala of the nose downwards 
and thereby constricting the aperture of the nares. 

6. Superior Maxillary Region. (Fig. 148.) 

Levator Labii Superioris. Zygomaticus Major. 

Levator Anguli Oris. Zygomaticus Minor. 

The Levator Labii Superioris is a thin muscle of a quadrilateral form. It 
arises from the lower margin of the orbit immediately above the infraorbital 
foramen, some of its fibres being attached to the superior maxilla, others to the 
malar bone ; its fibres converge to be inserted into the muscular substance of the t 
upper lip. 

Relations. By its superficial surface , with the lower segment of the Orbicularis 
palpebrarum; below, it is subcutaneous. By its deep surface, it conceals the origin 
of the Compressor nasi and Levator anguli oris muscles, and the infraorbital vessels 
and nerves, as they escape from the infraorbital foramen. 

The Levator Anguli Oris arises from the canine fossa, immediately below the 
infraorbital foramen ; its fibres incline downwards and a little outwards, to be 
inserted into the angle of the mouth, intermingling with those of the Zygomatici, 
the Depressor anguli oris, anil the Orbicularis. 

Relations . By its superficial surface , with the Levator labii superioris and the 
infraorbital vessels and nerves. By its Jc, y surface , with the superior maxilla, 
the Buccinator, and the mucous membrane. 

The Zygomaticus Major is a slender fasciculus, which arises from the malar bone, 
in front of the zygomatic suture, and, descending obliquely downwards and inwards, 
is inserted into the angle of the mouth, where it blends with the fibres of the Orbi- 
cularis and Depressor anguli oris. 

Relations. By its superficial surface , with the subcutaneous adipose tissue. 
By its deep surface , with the malar bone, and the Masse tor and Buccinator 
muscles. 

The Zygomaticus Minor arises from the malar bone, immediately behind the 
maxillary suture, and, passing downwards and inwards, is continuous with the 
outer margin of the Levator labii superioris. It lies in front of the preceding. 

Relations. By its supeificial surface, with the integument and the Orbicularis 
palpebrarum above. By its deep surface , with the Levator anguli oris. 

Nerves. This group of muscles is supplied by the facial nerve. 

Actions. The Levator labii superioris is the proper elevator of the upper lip, 
carrying it at the same time a little outwards. The Levator anguli oris raises the 
angle of the mouth and draws it inwards ; whilst the Zygomatici raise the upper 
lip and draw it somewhat outwards, as in laughing. 

7. Inferior Maxillary Region. (Fig. 148.) 

Levator Labii Inferioris (Levator menti) 

Depressor Labii Inferioris (Quadratus menti). 

Depressor Auguli Oris (Triangularis menti). 

Jhsscctton The Muscles in this region may be dissected by making a vertical incision 
through the integument from the margin of the lower lip to the chin : a second incision 
should then be carried along the margin # of the lower jaw as far as the angle, and the 
integument carefully removed in the direction shown in fig. 147. 

The Levator Labii Inferioris ( Levator menti) is to be dissected by everting tho 
lower lip and raising the mucous membrane. It is a small conical fasciculus, placed 
on the side of the freenum of the lower lip. It arises from the incisive fossa, ex- 
ternal to the symphysis 8f the lower jaw : its fibres descend to bo inserted into the 
integument of the chiiu 

Relations. On its inner surface , with the mucous membrane ; in the median * 
line, it is blended with the muscle of the opposite side ; and on its outer side , with 
the Depressor labii inferioris. 
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The Depressor Labii [uferinris ( Quadrat as mntti) is a small quadrilateral muscle, 
situated at the outer side of the preceding. It arises from the external oblique 
line of the lowor jaw, between the symphysis and mental foramen, and passes 
obliquely upwards and inwards, to be inserted into the integument of the. lower 
lip, its fibres blending with the Orbicularis, and with those of its fellow of 
the opposite sido. It is continuous with the fibres of the Platysma at its origin. 
This muscle contains much yellow fat intermingled with its fibres. 

Relation*. By its superficial surface , with part of the Depressor anguli oris, 
and with the integument, to which it is closely connected. By its deep surface, t, 
with the mental vessels aud nerves, the mucous membrane of the lower lip, the 
labial glands, and the Levator menti, with which it is intimately united. 

The Repressor Am/nli Oris is triangular in shape, arising, by its broad base, from 
the external oblique line of the lower jaw, from whence its fibres pass upwards, to 
be inserted, by a narrow fasciculus, into the angle of the month. It is continuous 
with the Platysina at its origin, and with the Orbicularis and Itisorius at its 
insertion, and .some of its fibres are directly continuous with those of the Levator 
anguli oris. 

Relation*. By its superficial .surface, with the integument. By its deep surface , 
with the Depressor labii inferioris arid Buccinator. 

Nerves. This group of muscles is supplied by the facial nerve. 

Actions. The Levator labii inferioris raises the lower lip, and protrudes it for- 
wards, and at the same time wrinkles the integument of the chin. The Depressor 
labii inferioris draws the lower lip directly downwards and a little outwards. The 
Depressor anguli oris depresses the angle of the mouth, be ing the antagonist to the 
Levator anguli oris and Zygomaticus major; acting with these muscles, it will draw 
.the angle of the mouth directly backwards. 

r 


8. Tntkic-Ma\ii.i.\kv Brxuow 

Orbicularis Oris. Buccinator. lvisorins. 

JJiswfiou. The dissection of these Muscles may he considerably facilitated by filling tin* 
Cavity of the mouth with tow, so as to distend the cheeks and lip^; the mouth should then 

be closed by a few stitches, and the integument carefully removed from the surface. 

• 

The Orllentaris Oris is a sphincter muscle, elliptic in form, composed of con- 
centric fibres, which surround the orifice of the mouth. It. consists of two thick 
semicircular pianos of muscular fibre, which interlace on either side with those of 
the Buccinator and other muscles inserted into the lips. On the free margin of 
the lips the muscular fibres are continued uninterruptedly from one lip to the other, 
around the corner of the mouth, forming a roundish fasciculus of fine pule fibres 
closely approximated. To the outer part of each segment some special fibres are 
added, by which the lips are connected directly with the maxillary bones and 
septum of the nose. The additional fibres for the upper segment consist of four 
bands, two of which (Accessorii orbicularis suporiores) arise from the alveolar 
border of the superior maxilla,’ opposite the incisor teeth, and arching outwards 
on each side, are continuous at the angles of the mouth with the other muscles 
inserted into this part. The two remaining muscular slips, called the Naso- 
labialis, connect the upper lip to the septum of the nose: as they descend from 
the septum, an interval is left between them, which corresponds to that left by the 
divergence of the accessory portions of the Orbicularis above described. It is 
this interval which forms the depression seen on the surface of the skin beneath 
the septum of the nose. The additional fibres for the lower segment (Accessorii 
orbicularis inferiores) arise from the inferior maxilla, externally to the Levator 
labii inferioris, and arch outwards to the angles of the mouth, to join the Bucci- 
nator and the other muscles attached to this part 

v Relations. By its superficial surface , with the integument, to which it is closely 
connected. By its deep surface, with the buccal mucous membrane, the labial 
glands, and coronary vessels. By its outer circumference, it is blended with the 
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numerous muscles which converge to the mouth from various parts of the face. Its 
inner circumference is free, and covered by the mucous membrane. 

The Buccinator is a broad, thin muscle, quadrilateral in form, which occupies the 
interval between the jaws at the side of the face. It arises from the outer surface 
of the alveolar processes of the upper and lower jaws, com ‘spending to the three 
molar teeth ; and, behind, from the anterior border of the ptory go-maxillary liga- 
ment. The fibres converge towards tbe angle of the mouth, where the central fibres 
intersect each other, those from below being continuous with the upper segment of 
the Orbicularis oris; and those from above with the inferior segment; the highest 
and lowest fibres continue forward uninterruptedly into the corresponding segment 
of the lip, without decussation. 

Relations. By its snjwrjicial surface, behind, with a largo mass of fat, which 
separates it from the ramus of the lower jaw, the Masseter, and a small portion of 
the Temporal muscle; anteriorly, with the Zygomatici, Jtisorins, Levator anguli 
oris, Depressor auguli oris, and Stone's duct, which pierces it opposite the second 
molar tooth of the upper jaw; the facial artery and vein cross it from below 
upwards ; it is also crossed by the branches of the facial and buccal nerve. By 
its internal surface , with the buccal glands and mucous membrane of the mouth. 

The }>t er u go-i nn.r Ulan/ ligament separates the Buccinator muscle from the Superior 
constrictor of the pharynx. It is a tendinous band, attached by one extremity to 
the apex of the internal pterygoid plate, and by the other to the posterior extremity 
of the internal oblique line of the lower jaw. Its inner surface corresponds to the 
cavity of the mouth, and is lined by mucous membianc. Its outer surface is sepa- 
rated from the ramus of the jaw by a quantity of adipose tissue. Its posterior border 
gives attachment to the Superior constrictor of the pharynx ; its anterior border , to 
the fibres of the Buccinator. 

The Ilisorius (Santorini) consists of a narrow bundle of fibres, which arises in 
the fascia over the Masseter muscle, and passing horizontally forwards, is inserted 
into the angle of the mouth, joining with the fibres of the Depressor anguli oris. It 
is placed superficial to the Platysma, and is broadest at its outer extremity. This 
muscle varies much in its size and form. 

Xerres. The Orbicularis oris is supplied by the facial, the Buccinator by the 
facial and by the buccal branch of the inferior maxillary nerve, which latter, 1 m w ever, 
is by many Tinatomists regarded as a sensory nerve only. 

Actions. The Orbicularis oris is the direct antagonist of all those muscles which 
converge to the lips from the various parts of the face, its ordinary action producing 
the direct closure of the lips ; and its forcible action throwing the integument into 
wrinkles, on account of tho firm connection between the hitter and the surfaeo 
of the muscle. The Buccinators contract and compress the cheeks, so that, 
during tho process of mastication, the food is kept under the immediate pressure of 
the teeth. 

9. Temporo- Maxillary Rkuion. 

Masseter. Temporal. 

The Masseter has been already exposed by the removal of the integument from 
the side of the face (fig. 148 ) ; it is a short thick muscle, somewhat quadrilateral 
in form, consisting of two portions, superficial and deep. The superficial portion , 
the larger, ariseH by a thick tendinous aponeurosis from the malar process of the 
superior maxilla, and from the anterior two-thirds of the lower border of the 
zygomatic arch : its fibres pass downwards and backwards, to bo inserted into tho 
angle and lower half of the ramus of the jaw. The deep portion is much smaller, 
and more muscular in texture; it arises from the posterior third of tho lower 
border and the whole of tho inner surface of the zygomatic arch ; its fibres pass 
downwards and forwards, to be inserted into tho upper half of the ramus and 
outer surface of the coronoid process of tho jaw. The deep portion of tho 
muscle is partly concealed, in front, by the superficial portion; behind, it m 
covered by the parotid gland. The fibres of tho two portions are united at their 
insertion. 
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Relations. By its superficial surface, with the integument; above, with the 
Orbicularis palpebrarum and Zygomatici ; and with Steno's duct, the branches of 
the facial nerve, and the transverso facial vessels, which cross it. By its deep 
surface , with the ramus of the jaw, and the Buccinator, from which it is separated by 
a mass of fat. Its posterior margin is overlapped by the parotid gland. Its anterior 
margin projects over the Buccinator muscle ; and the facial artery lies on it below. 

The temporal fascia is seen, at this stage of the dissection, covering in the 
Temporal muscle. It is a strong aponeurotic investment, affording attachment, by 
its inner surface, to the superficial fibres of the muscle. Above, it is a single 
layer, attached to the entire extent of the temporal ridge; but below, where it is 
attached to the zygoma, it consists of two layers, one of which is inserted into the 
outer, and the other into the inner border of the zygomatic arch. A small quantity 
of fat, tho orbital branch of the temporal artery, and a filament from the orbital 
branch of the superior maxillary nerve, are contained between these two layers. 
It is covered, on its outer surface, by the aponeurosis of the Occipito-frontalis, the 
Orbicularis palpebrarum, the Attollens and Attraliens aurem muscles ; the temporal 
vessels and nerves cross it from below upwards. 


1 5 1 * — The Temporal Muscle, the Zygoma and Masseter having been removed. 



Dissection. In order to expose the Temporal muscle, remove the temporal fascia, which 
may be effected by separating it at its attachment along the upper border of the zygoma 
*md dissecting it upwards from the surface of the muscle. The zygomatic arch should then 
be divided, in front, at its junction with the malar bone; and, behind, near the external 
auditory meatus, and drawn downwards with the Masseter, which should be detached from 
its insertion into tho ramus and angle of the jaw. Tho whole extent of the temporal muscle 
is then exposed. 

The Temporal (fig. 15 1) is a broad radiating muscle, situated at the side of tho 
head, and occupying the entire extent of the temporal fossa. Itarises from the whole 
of the. temporal fossa, which extends from the external angular process of tho frontal 
in front, to the rgastoid portion of the temporal behind ; and firpm the curved line 
on the fron'al and parietal bones above, to the pterygoid ridge on the great wing 
of the sphenoid below. It is also attached to the inner Surface of the temporal 
fascia. Its fibres converge as they descend, and terminate in an aponeurosis, the 
fibres of which* radiated at. its commencement, converge into a thick and flat 
tendon, which is inserted into the inncr*surface, apex, and anterior border of the 
coronoid process of the jaw, nearly as far forwards as the last molar tooth. 
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Relations. By its superficial surface , with the integument, the temporal fascia, 
the aponeurosis of the Occipito-frontalis, the Attollens and Attrahens aurern. 
muscles, the temporal vessels and nerves, the zygoma and Masseter. By its deep 
surface, with the temporal fossa, the External pterygoid and part of the Buccinator 
muscles, the internal maxillary artery, its deep temporal branches, and the tem- 
poral nerves. 

Nerves . Both muscles are supplied by the inferior maxillary nerve. 

10. Ptervgo-Maxillary Region. (Fig. 152.) 

Internal Pterygoid. External Pterygoid. 

Dissection. The Temporal muscle having been examined, saw through the base of the 
coronoid process, and draw it upwards, together with the Temporal muscle, which should 
be detached from the surface of the temporal fossa. Divide the ramus of the jaw just 

l ow ™ ie C( J n d>de, and also, by a transverse incision extending across the commencement 
ot its lower third, just above the dental foramen: remove the fragment, and the Pterygoid 
muscles will bo exposed. 

! 5 2 * The Pterygoid Muscles ; the Zygomatic Arch and a portion of the 
Ramus of the Jaw having been removed. 



The Internal Pterygoid is a thick quadrilateral muscle, and resembles the 
Masseter, in form, structure, and the direction of its fibres. It arises from the 
pterygoid fossa, being attached to the inner surface of the external pterygoid 
plate, and to the grooved surface of the tuberosity of tho palate bone ; its fibres 
pass, downwards, outwards, and backwards, to he inserted, by strong tendinous 
laminee, into the lower and back part of the inner side of tho ramus and angle of 
the lower jaw, as high as the dental foramen. 

Relations . By its external surface , with the ramus of the lower jaw, from 
which it is separated, at its upper gart, by the External pterygoid, the internal 
lateral ligament, the internal maxillary artery, and the dental vessels and nerves. 
By its internal surface , with the Tensor palati, being separated from the Superior 
constrictor of the pharynx by a cellular interval. 

Tho External Pterygoid is a short thick muscle, somewhat conical in form, 
which extends almost Yiorizontally between the zygomatic fossa and the condyle 
of the jaw. It arises from the pterygoid ridge on the great wing of the sphenoid, 
and tlio portion of bono included between it and tho base of the pteiygoid process ; 
from the outer surface of the external ptorygoid plate; and from the tuberosity of 
the palate and superior maxillary bones, Its fibres pass horisontally backwards 
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and outwards, to be inserted into a Repression in front of the neck of the 'condyle 
of the lower jaw, and into the corresponding part of the interarticnlar fibro- 
cartilage. This muscle, at its origin, appears to consist of two portions separated 
by a slight interval ; hence the terms upper and lower head, sometimes used in 
the description of the muscle. 

Relations. By its external surface, with the ramus of the lower jaw, the internal 
maxillary artery, which crosses it,* the tendon of the Temporal muscle, and the 
Masseter. By its internal surface, it. rests against the upper part of the Internal 
pterygoid, the internal lateral ligament, the middle meningeal artery, and inferior 
maxillary nerve ; by its upper bonier, it is in relation with the temporal and 
masseteric branches of the inferior maxillary none. 

Nerves. These muscles arc supplied by the inferior maxillary nerve. 

Actions. The Temporal, Masseter, and Internal pterygoid raise the lower jaw 
against the upper with great force. The superficial portion of the Masseter, and 
the Internal pterygoid, assist the External pterygoid in drawing the lower jaw 
forwards upon the upper, the jaw being drawn hack again by the deep fibres of 
the Alasseter, and posterior fibres of the Temporal- The External pterygoid 
muscles are the direct agents in the t rituration of the food, drawing the lower jaw 
directly forwards, so as to make the lower teeth project beyond the upper. Tf the 
inusclo of one side acts, the corresponding side of the jaw is drawn forwards, and 
the other condyle remaining fixed, the symphysis deviates to the opposite side. 
The alterna ion of thc<e movements on the two sides produces trituration. 


MUSCLES AND FASCLE OF THE NECK. 

The muscles of the Neck may be arranged into groups, correspond in 
region in which they are situated. 


These groups are nine in number : — 

1. Superficial Region. 

2. Depressors of tlie Os Hyoidcs 

and Larynx. 

3. Elevators of the Os Hyoides 

and Larynx. 

4. Muscles of the Tongue. 

5. Muscles of the Pharynx. 

1. Superficial Region. 

Platysma myoides. 
Sterrio-cleido-mastoid. 

Infra-h jjoiJ Region. 

2 . Repressors of the Os Iff o ales and 

La rtf ns. 

Sfccrno-hyokl. 

Stemo-thyroid. 

Thyro-hynid. 

Omo- hyoid. 

S upra - It goi d Region. 

3. Elevators of the Os Jtyoides and 

Larynx. 

Digastric. 

Stylo-hyoid* 

' * This I a the usual relation ; but in 
' tnuscle. 


6. Muscles of the Soft Palate. 

7. Muscles of the Anterior Ver- 

tebral Region. 

8. Muscles of the Lateral Ver- 

tebral Region. 

9. Muscles of the Larynx. 

Mylo-hyuid. 

Ocnio-hyoid. 

Lingual Region . 

4. Muscles of the Tongue. 
Oenio-hyo-glossus. 

Hyo-glossus. 

Lingualis. 

Stylo-glossus. 

Pnlato-giossus. 

• 

5. Muscles of the Pharynx. 
Constrictor inferior. 

Constrictor medius. 

Constrictor superhy. 

Stylo-pharyngeus. 

Palato-pharyngcus. 

many cases the artery will be found below the 
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6. Muscles of the Soft Palate. 
Levator palat.i. 

Tensor palat.i. 

Azygos uvula;. 

Palato-glossus. 

Palato-pharyngeus. 

7. Muscles of the Anterior Vertebral 
Reyiiw. 

Tleolus capitis milieus major. 

Red us capitis anticus minor. 


Roctais lateralis. 

Longus colli. 

8. Muscles of the Lateral Vertebral 
Region. 

Scalenus anticus. 

Scalenus medius. 

Scalenus posticus. 

9. Muscles of the Larjjn.r. 

Included in the description of tlie 
Larynx. 


I. SlII'liKL’lflAT. OltViCAr, Rkoiox. 

Plntysma Myoidos. Sterno-Cloido-Mastoid. 

Dissection. A block hauug boon placed at the back of the neck, and the face turned to 
the side opposite to that to be dissected, so as to place the parts upon the stretch, make two 
transverse* incisions: one from the chin, along the margin of the lower jaw, to the mastoid 
process; and the other along the upper border of the clavicle. Connect these by an oblique- 
incision made in the course oLthe btemo-mastoid muscle, from the mastoid process to the 
sternum ; tilts two Haps ot integument having been removed ill the direction shown in fig. 147, 
the superficial fascia will be exposed. 

The superficial cervical fascia is exposed on tlie removal of the integument from 
the side of the neck ; it is ah extremely thin aponeurotic lamina, which is hardly 
demonstrable as a separate membrane. Beneath it. is found the Platysma-myoides 
muscle, the external jugular vein, and some superficial branches of the cervical 
plexus of nerves. 

The Platifsma My aides (fig. 148) is a broad thin plane of muscular fibres, placed 
immediately beneath the skin on each side of the neck. It arises from the clavicle 
and acromion, and from the fascia covering tlie upper part of the Pectoral, Deltoid, 
and Trapezius muscles ; its fibres proceed obliquely upwards and inv^rds along 
the side of the neck, to be inserted into the lower jaw beneath the external oblique 
line, some passing forwards to the angle of the mouth, and others becoming lost 
in the cellular tissue of tlie face. The most anterior fibres interlace, in front 
of the jaw, with the fibres of tlie muscle of the opposite side; those next in order 
become blended with the Depressor labii inferiors and the Depressor anguli oris ; 
others are prolonged upon the side of the cheek, and interlace, near the angle of 
the month, with the muscles in this situation, and may occasionally be traced to 
the Zygomatic muscles, or to the margin of the Orbicularis palpebrarum. Reneath 
the Platysma, the external jugular vein may be seen descending from the angle of 
the jaw to the clavicle. It is essential to remember the direction of the fibres 
of the Platysma, in connection with the operation of bleeding from this vessel; 
fjr if the point of the lancet is introduced in the direction of the muscular fibres, 
the orifice made will be filled up by the contraction of the muscle, and blood will 
not How ; but if the incision is made across the course of tlie fibres, they will 
re trad, and expose the orifice in the vein, and so facilitate tlie flow of blood. 

Relations . Ry its external surface , with the integument, to which it is united 
closely below, but more loosely * above. By its internal surface , with the 
Pectoralis major, Deltoid, and Trapezius, and with the clavicle. In the nrd\ 
with the external and anterior jugular veins, the deep cervical fascia, the super- 
ficial cervical plexus, tho Sterno-mastoid, Sterao-hyoid, Omo-hyoid, and Digastric 
muscles. In front <ff the Sterno-mastoid, it covers tho sheath of tho carotid 
vessels • and behind it, the Scalcni muscles and tho nerves of the brachial plexus. 
On tho face, it is in relation with the parotid gland, the facial artery and vein, 
and the Masseter and Buccinafor muscles. * 

The deep cervical fascia is exposed On the removal of the platysma myoides 
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It is a strong fibrous layer, which invests the muscles of the neck, and encloses 
the vessels and nerves. It commences, as an extremely thin layer, at the back 
part of the neck, where it is attached to the spinous processes of the cervical 
vertebras, and to the ligamen turn nucha? ; and, passing forwards to the posterior 
border of the Stemo-mastoid muscle, divides into two layers, one of, which passes 
in front, and the other behind that muscle. These join again at the anterior border 
of the Stemo-mastoid ; and, being continued forwards to the frout of the neck, 
blend with the fascia of the opposite side. The superficial layer of the deep cervical 
fascia (that which passes in front of the Sterno-mastoid), if traced upwards, is 
found to pass across the parotid gland and Masseter muscle, forming the parotid 
and masseteric fascia, and is at t ached to the lower border of tlio zygoma, and 
more anteriorly to the lower border of the body of the jaw ; if the same layer is 
traced downwards, it is seen to pass to the upper border of the clavicle and sternum, 
being pierced just above the former bone by the external jugular vein. In the 
middle liue of the neck, the fascia is thin above, and connected to tho hyoid bone ; 
but it becomes thicker below, and divides, just below the thyroid gland, into two 
layers, the more superficial of which is attached to the upper border of the sternum 
and interclavicular ligaments ; the deeper* and stronger layer is connected to the 
posterior border of that bone, covering in the Stcrao-hyoid and Stcrno- thyroid 
muscles. Between these two layers is a little areolar tissue and fat* and occasion- 
ally a small lymphatic gland. The deep layer of the cervical fascia (that which 
lies behind the posterior surfaco of the Stemo-mastoid) sends numerous pro- 
longations, which invest, the muscles and vessels of tho neck; if traced upwards, 
a process of the fascia, of extreme density, is found passing behind and to the 
inner Side of the parotid gland, to be attached to the base of tho styloid process 
and angle of the lower jaw, termed tho si ylo-m axillary ligament ; if traced down- 
warns and outwards, the fascia will be found to enclose the posterior belly of tho 
Omo?hyoid muscle, binding it down by a distinct process, which descends to be 
insetted into the clavicle and cartilage of the first rib. The deep layer of the 
cervical fascia also assists in forming the sheath which encloses the common carotid 
artery, internal jugular vein, and pneumogastric nerve. There are fibrous septa 
intervening between each of these Iparts, which, however, arc included together 
in one common iavestment. More internally, a thin layer is continued across the 
trachea and thyroid gland, beneath the Sterno-thyroid muscles ; and at the root of 
the neck this may be traced, over the large vessels, to be continuous with the 
fibrous layer bf the pericardium. 

The Stemo-Cleido-Mastoid (fig. 153) is a large thick muscle, which passes 
obliquely across the side of the neck, being enclosed between the two layers of 
the deep cervical fascia. It is thick and narrow at its central part, but is broader 
and thinner at each extremity. It arises, by two heads, from the sternum and 
clavicle. The sternal portion is a rounded fasciculus, tendinous in front, lleshy 
behind, which arises from the upper and anterior part of the first piece of the 
sternum, and is directed upwards and backwards. The clavicular portion arises 
from the inner third of the superior border of the clavicle, being composed of * 
fleshy and aponeurotic fibres ; it is directed almost vertically upwards. These two 
portions are separated from one another, at their origin, by a triangular cellular 
interval ; but become gradually blended, below the middle of the neck, into a thick 
rounded muscle, which is inserted, by a strong tendon, into the outer surfaco of 
the mastoid process, from its apex to its superior border, and by a thin aponeurosis 
into the outer two-thirds of tho superior curved line of the occipital bone. Tho 
Sfcerno-mastoid varies much in its extent of attachment to the clavicle : in one case 
the clavicular may*be as narrow as tho sternal portion : in another, as much as 
three inches in breadth. When the clavicular origin is br&d, it is occasionally 
subdivided into numerous slips, separated by narrow intervals. More rarely the 
corresponding margins of the Stemo-mastoid and Trapezius have been found in 
coiftact. In the application of a ligature to the third part of the subclavian artery, 
it will b© neceBttftty} where the muscles come close together, to divide a portion of 
one or ofboflt ^' 
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This muscle divides the quadrilateral space at the side of the neck into two 
triangles, an anterior and a posterior. The boundaries of the anterior triangle 
are in front, the median line of the neck ; above, the lower border of the body of 
the jaw, and an imaginary line drawn from the angle of the jaw to the mastoid 
process ; behind, the anterior border of the Sterno-mastoid muscle. The boundaries 
of the 'posterior triangle are, in front, the posterior border of the Sterno-mastoid ; 
below, the upper border of the clavicle ; behind, the anterior margin of the 
Trapezius.* 


1 S3* — Muscles of the Neck, and Boundaries of the Triangles. 



The anterior edge of the muscle forms a very prominent ridge beneath the 
skin, which it is important to notice, as it forms a guide to the surgeon in making 
the necessary incisions for ligature of the common carotid artery, and for 
oeaophagotomy. 

Relations . By its superficial surface , with the integument and Platysma, from 
which it is separated by the external jugular vein, the superficial branches of the 
cervical plexus, and the anterior layer of the deep cervical fascia. By its deep 
surface , it rests on tho sterno-clavicular articulation, the deep layer of the cervical 
fascia, the Sterno-hyoid, Sterno* thyroid, Omo-hyoid, the posterior belly of the 
Digastric, Levator anguli scapulre, the Splcnius and Scaleni muscles. Below, it 
is in relation with the lower part of the common carotid artery, internal jugular 
vein, pneumogastric, descendens noni and communicans noni nerves, and with the 
deep lymphatic glands ; with the spinal accessory nerve, which pierces its upper 
third, tho cervical plexus, the occipital artery, and a part of the parotid gland. ^ . 

Nerves . The Platysma myoides is supplied by the facial and superficial cervical 

• 

* The anatomy of these triangles will be more exactly described with thatofthetYeMels 
of the neck. ‘ 
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nerves ; the sterno-cleido-mastoid by the spinal accessory and deep branches of the 
cervical plexus. 

Actions. The Platysma myoides produces a slight wrinkling of the surface of 
the skin of the neck, in a vortical direction, where the entire muscle is brought 
into action. Its anterior portion, the thickest part of the muscle, depresses the 
lower jaw ; it also servos to draw down the lower lip and auglo of the mouth on 
aracli side, being one of the chief agents in the expression of melancholy. The 
Sterno-mastoid muscles, when both are brought into action, serve to depress the 
head upon the neck, and the neck upon the chest. Either muscle, acting singly, 
flexes the head, and (combined with the Spinning J draws it towards the shoulder 
of thott&me side, and rotates it so as to carry the face towards the opposite 
side. 

Ntmjifttl Anatomy. The relations of tho sternal and clavicular parts of the Sterno-mastoid 
should be carefully examined, ns tho surgeon is sometimes required to divide one or both 
portion* of the muscle in wry neck. One variety of this distortion is produced by spasmodic 
contraction or rigidity of the Sterno-mastoid; the head being carried down towards the 
shoulder of the same side, and the face turned to tho opposite side, and fixed in that position. 
When fill other remedies for the relief of this disease have failed, subcutaneous division of 
the muscle is resorted to. This is performed by introducing a long narrow bistoury beneath 
it, about half an inch above its origin, and dividing it from behind forwards whilst the 
muscle is put well upon the stretch. 'Mien; is seldom any difliculty in dividing the 
sternal portion. In dividing the clavicular portion care uniat be taken to avoid wounding 
the external jugular vein, which runs parallel with the posterior border of the muscle in this 
situation. 


2. 1 m Ukciox. (Figs. 153, 154.) 

Dmnissoiis of run Os 1Iyoil»ks ami Lakynv 
Sterno-llvoid. Thyro -1 lyoid. 

Sterno-Thyroid. O1110-I lyoid. 

Diswcfion. The muscles in this region may be exposed bv removing the deep farcin 
from the front of the neck. Tn order to see the entire exleut of the <)mo-h\i>id, il is 
necessary todi\ide the Sterno-mastoid at its centre, and tin 11 its ends aside, mid to detach 
the Trapezius from the clavicle And scapula. This, however, should not be done unless the 
Trapezius has been dissected. 

Tlio Sterna- Hyoid is a thin, narrow, riband-like muscle, which arises from tho 
in nor extremity of the clavicle, aiul the upper and posterior part of the first piece 
of the sternum; and, passing upwards and inwards, is inserted, by short tendinous 
fibres, into the lower border of the body of the os hyoides. This muscle is 
separated, below, from its fellow by a considerable interval ; but they approach 
one another in the middle of their course, and again diverge as they ascend, it 
often presents, immediately above its origin, a transverse tendinous intersection, 
Hke those in the Rectus abdominis. 

Variations. This muscle sometimes arises from the inner extremity of the clavicle, and 
the posterior sterno-clavicular ligament; or from the sternum and this ligament; from 
either hone alone, or from all these parts; and occasionally has a fasciculus connected with 
the cartilage of the first rib. 

Relations. By its superficial surface, below, with the sternum, the sternal end 
of the clavicle, and the Sterno-mastoid; and above, with tlio Platysma and deep 
cervical fascia. By its deep snrfam, with the Storno* thyroid, Crico-thyroid, ami 
Thyro-hyoid muscles, the thyroid gland, the "superior thyroid vessels, the crico- 
thyroid and thyro-hyoid membranes. 

Tho Sterm-Tkytoid is situated beneath the preceding muscle, but is shorter 
and wider than it. It arises from tho posterior surface of the first bone of the 
sternum, below tho origin of the Sfcrno-1 lyoid, and occasionally from the edge of 
the cartilage of the first rib; ami. is inserted into the oblique lino on. tlio side 
of the ala of the, thyroid cartilage. Tin’s muscle is in close contact with its 
.fellow at thelo^eSr part oftl^e iiccfc 5 and is frequently traversed by a transverse 
pr oblique teildhah&S intersection, like those in the Rectus abdominis. 
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Variations. This muscle is sometimes continuous with the Thyro-hyoid and Inferior con- 
strictor of the pharynx ; and a lateral prolongation from it sometimes passes as far ns the os 
hyoides. 

Jie.lati.on s\ By its anterior surface , with the Stcrno-liyoid, Oi no- liyoiil, and 
JStumo-inastoid. I3y its posterior surface, from below upwards, with the trachea, 
vena innominata, common carotid (and on the right side tho arteria innominata), 
tho thyroid gland and its vessels, and the lower part of the larynx. The middle 
thyroid vein lies along its inner border, a relation which it is important to remem- 
ber in the operation of tracheotomy. 


1 54. —Muscle* of the Ntck. Anterior View. 



The Thyroril yoid is a small quadrilateral muscle appearing like a continuation 
of the Sterno-thyroid. It arises from the oblique line on the side of the thyroid 
cartilage, and passes vertically upwards to be inserted in the lower border of tho 
body and greater cornu of tho hyoid bone. 

Relations. By its e.rierntd surface, with the Stevno-hyoid and Omo-hyoid 
muscles. By its internal surface, with the thyroid cartilage, the thyro-hyoid mem- 
brane, arid the superior laryngeal vessels and nerve. 

The Onio-Uy oid passes across the side of the neck, from the scapula to the hyoid 
bone. It consists of two fleshy bellies, united by a ocutral tendon. It. arises 
from the upper border of the scapula^ and occasionally from the transverse liga- 
ment which crosses the suprascapular notch ; its extent of attachment to tho 
scapula varying from a few lines to an inch. From this origin, the posterior belly 
forms a flat, narrow fasciculus, which inclines forwards across the lower part of the 
nock , behind the Stern o* mastoid muscle, where it becomes tendinous, it changes 
its direction, forming Ai obtuse angle, and ascends almost vertically upwards, close 
to the outer border of the Sterno-hyoid, to be inserted into the lower border of 
the body of the os hyoides, just external to the insertion of the Sterno-hyo’fcl. 
The tendon of this muscle, which varies much in its length and form in different 
subjects, is held in its position by a process of tho deep cervical fascia, Which 
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includes it in a sheath, and is prolonged down to be attachod to the cartilage 
of the first rib. It is by this means that the angular form of the muscle is 
maintained. 

This muscle subdivides each of the two large triangles at the side of the neck 
into two smaller triangles : the two posterior ones being the posterior superior 
Or suboccipital , and the posterior inferior or subclavian ; tlio two anterior, the 
anterior superior or superior carotid , and the anterior inferior or inferior carotid 
triangle. 

Relations . By its superficial surface , with the Trapezius, Subclavius, theclaviclo, 
the Sfcerno-mastoid, deep cervical fascia, Platysma, and integument. By its deep 
surface , with the Scaleni, brachial plexus, sheath of the common carotid artery, 
and internal jugular vein, the descendens noni nerve, Sterno-thyroid and Thyro- 
hyoid muscles. 

Nerves . The Thyro-hyoid is supplied by the hypo-glossal ; tho other muscles of 
this group by branches from the loop of communication between tho descendens 
and communicans noni. 

Actions . These musclesjdepress the larynx and hyoid bono, after they have been 
drawn up with the pharynx in the act of deglutition. The Omo-hyoid muscles 
not only depress the hyoid bone, but carry it backwards, and to one or the other 
side. They are also tensors of the cervical fascia. The Thyro-hyoid may act as 
an elevator of the thyroid cartilage, when the hyoid bone ascends, drawing upwards 
the thyroid cartilage behind the os hyoides.* 

3. Supra-Hyoid Reuion. (Figs. 153, 154.) 

Elevators op the Os IIyoides— Defkkssorh of the Lower Jaw. 

Digastric. Mylo-IIyoid. 

Stylo- Hyoid. Genio-Hyoid. 

Dissection. To dissect these muscles, a block should be placed beneath the back of tho 
neck, and the head drawn backwards, and retained in that position. On the removal of 
the deep fascia, the muscles are at once exposed. 

The Digastric consists of two fleshy bellies united by an intermediate rounded 
tendon. It is a small muscle, situated below tho side of the body of the lower 
jaw, and extending, in a curved form, from the side of the head to the symphysis 
of the jaw. The posterior belly , longer than the anterior, arises from the digastric 
groove on the inner side of tho mastoid process of the temporal bone, and passes 
downwards, forwards, and inwards. The anterior belly , being reflected upwards 
and forwards, is inserted into a depression on tho inner side of the lower border 
of the jaw, close to the symphysis. Tho tendon of the muscle perforates the Stylo- 
hyoid, and is held in connection with the side of the body of the hyoid bone by an 
aponeurotic loop, lined by a synovial membrane. A broad aponeurotic layer is 
given off from the tendon of the Digastric on 6ach side, which is attached to tho 
body and great cornu of the hyoid bone : this is termed the supra-hyoid, aponeurosis . 
It forms a strong layer of fascia between tho anterior portion of the two muscles, 
and a firm investment for tho ofchor muscles of the supra«hyoid region which lie 
beneath it. 

The Digastric muscle divides the anterior superior triangle of, the neck into two 
smaller triangles; tho upper, or subm axillary, being bounded, above, by the lower 
jaw and mastoid process ; below, by the two bellies of the Digastric muscle : the 
lower, or superior carotid triangle, being bounded, above, by the posterior belly 
of the Digastric ;• behind, by the Sterno-mastoid; below, by the Omo-hyoid. 

Relations. By its superficial surface, with the Platysma,. Stemo- and Trachelo- 
mastoidt part of the Stylo-hyoid muscle, and the parotid aifd submaxillary glands. 
By its deep surface , the anterior belly lies on the Mylo-hyoid ; the posterior belly 
qp the Stylo- glosBfis* Stylo-pharyngeus, and Hyo-glossus muscles, the external 

It is. this station of t£e Thyro-htoid muscle which, as Dr. Buchanan has pointed out, 

( (^nsespr permits the folding Lack of the epiglottis over the upper orifice of the larynx.' 
Jonrn. tf A*at. md Pkys, 2 nd Series, No. III. p. 255 . 
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carotid artery and its lingual and facial branches, the internal carotid artery, 
internal jugular vein, and hypoglossal nerve. 

The Stylo-Hyoid is a small, slender muscle, lying in front of, and above, tlio 
posterior belly of the Digastric. It arises from the middle of the outer surface of 
the styloid process ; and, passing downwards and forwards, is inserted into the body 
of the hyoid bone, just at its junction with the greater cornu, and immediately 
above tlie Omo-hyoid. This muscle is perforated, near its insertion, by the tendon 
of the Digastric. 

Relations. The same as the posterior belly of the Digastric. 

Tho Digastric and Stylo-liyoid should be removed, in order to expose the next 
muscle. * 

Tho Mylo-Hyoid is a flat triangular muscle, situated immediately beneath tho 
anterior belly of tho Digastric, and forming, with its fellow of tho opposito side, a 
muscular floor for the cavity of tho mouth. It arises from the whole length of 
the mylo-liyoid ridge?, from the symphysis in front to the last molar tooth behind. 
The posterior fibres pass obliquely lorwards, to be inserted into the body of the 
os hyoides. Tho middle and anterior fibres are inserted into a median fibrous* 
raphe, where they join at an angle with the fibres of the opposito muscle. This 
median raphe is sometimes wauting; the muscular fibres of the two sides are then 
directly continuous with one another. 

Relations. By its cutaneous surface, with the Platysma, the anterior belly of the 
Digastric, the supra-hyoid facia, the submaxillary gland, and submental vessels. 
By its deep or superior surface, with the Genio hyoid, part of tho Ifyo-glossus, 
and Rtylo-glossufl muscles, the lingual and gustatory nerves, the sublingual gland, 
and tho Buccal mucous membrane. Wharton’s duet curves round its posterior 
border in its passage to the mouth. 

Dissection. The Mylo-liyoid should nmv be removed, in order to expose the muscles 
which lit* beneath ; this h effected by detaching it from its attachments to the hyoid bone 
and jaw, and separating it by a vertical incision from its fellow of the opposite side. 

The (renio-Jlyoid is a narrow, slender muscle, situated immediately beneath* the 
inner border of the preceding. It arises from the inferior genial tubercle on the 
inner side of the symphysis of the jaw, and passes downwards and backwards, to 
bo inserted into the anterior surface of the body of tho os hyoides. This muscle 
lies in close contact with its fellow of the opposite side, and increases slightly hr 
breadth as it descends. 

Relations. It is covered by the mylo-hyoid, and lies on the Geuio-liyo-gTossns. 

A Wees. The Digastric is supplied, its anterior belly, by the mylo-hyoid branch 
of the inferior dental ; its posterior belly, by the facial ; the Stylo-hyoid, by tho* 
facial ; the Mylo-liyoid, by the mylohyoid branch of tho inferior dental ; the Genio- 
hyoid, by the hypoglossal. 

Actions. This group of muscles performs two very important actions. They 
raise the hyoid bone, and with it the base of the tongue, during the act of deglu- 
tition ; or, when tho hyoid bone is fixed by its depressors and those of tho larynx, 
they depress the lower jaw. During the first act of deglutition, when the mass 
is being driven from tho mouth into the pharynx, tho hyoid bone, and with it the 
tongue^ is carried upwards and forwards by the anterior belly of tho Digastric, 
the Mylo-hyoid, and Genio-liyoid muscles. In tho second act, when the mass is 
passing through tho pharynx, tlio direct elevation of the hyoid bone takes place by 
the combined action of all the muscles ; and after the food has passed, the hyoid 
bojio is carried upwards and backwards by the posterior belly of the Digastric and 
Stylo-hyoid muscles, which assist in preventing the return of the morsel into the 

mouth. _ 

^ 4. Lingual Region. 

Gen io-Hy o- Glossus. Lingualis. 

Hyu-G lossus. Stylo-Glossim 

Palato-Glossus. • 

• This refers to the depth of the muscles from the akin in dissecting. In the erect position 
of the body each of these muscles lies above the preceding. 
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Dissection. After completing the dissection of the preceding muscles, saw through tho 
lower jaw just external to the symphysis. Then draw the tongue forwards, and attach it, by 
a stitch, to the nose; and its muscles, which are thus put on tho stretch, may be examined. 

The Gcnio-Hyo- Glossus has received its name from its triple attachment to 
the chin, hyoid bone, and tongue ; it is a thin, flat, triangular muscle, placed ver- 
tically on either sido of the middle line, its apex corresponding with its }>oint of 
attachment to the lower-jaw, its base with its insertion into tho tongue and hyoid 
bone. It arises by a short tendon from the superior genial tubercle on tho inner 
side of the symphysis of tho chin, immediately above tho Genio-hyoid ; from this 
point, the muscle spreads out in a fan-like form, tho inferior fibres passing down- 
wards, to be inserted into the upper part of tho body of the hyoid bone, a few 
being continued into tho side of the pharynx ; the middle fibros passing backwards, 
and the superior ones upwards and forwards, to be attached to tho whole length of 
tho under surface of the tonguo, from tho base to the apex. 

155. — Muscles of the Tongue. Left Side. 



Hrhtfiovs. By its iuh ruft! , it is in contact with its fellow" of the opposite 

side, from which it is separated, at tho hack part of tho tongue, by tho fibrous 
septum, which extends through the middle of the organ. By its external surface, 
with the Lingualis, Hyo-glossus, and Stylo-glossus, the lingual artery and hypo- 
glossal nerve, the gustatory nerve, and sublingual . gland. By its upper border, 
with the mucous membrane of the floor of the mouth (frmnura linguie). By its 
lower border, with the Genio-hyoid. 

The II j/o- Glossus is a thin, flat, quadrilateral muscle, which arises from the sido 
of the body, tho lesser cornu, and whole length of the greater cornu of the hyoid 
bone, and passing almost vertically upwards* is inserted into the side of the tonguo, 
between the Stylo-gloss us and Lingualis. Thoso fibres of •this muscle which ariso 
from the body, are directed upwards and backwards, overlapping thoso from tho 
greater cornu, which are directed obliquely forwards. Those from the lesser cornu 
Extend forwards and outwards along the side of the tongue, under cover of tho 
portion arising from tho ftody. 
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Tho difference in the direction of the fibres of this muscle, and their separate 
origin from different parts of the hyoid bone, led Albinns and other anatomists 
to describe it as three muscles, under the names of the Basio-glossus, the Kerato- 
glcssus, and tho Chondro-glossus. 

Relation v. By its external surface , with the Digastric, the Stylo-hyoid, Stylo- 
glossus, and Mylo-hyoid muscles, the gustatory and hypoglossal nerves, Wharton's 
duct, and the sublingual gland. By its deep surface, with the Genio- hyo-glossus, 
Lingualis, and Middle constrictor, tho lingual vessels, and the glosso-pharyngeal 
nerve. 

The Linguali* is a longitudinal band of muscular fibres, situated on the under 
surface of tho tongue, lying in tho interval between the Hyo-glossus and the 
Genio-byo-glossus, and extending from the base to the apex of the organ. 
Posteriorly, some of its fibres aro lost in the base of the tongue, and others are 
occasionally attached to the hyoid bone. It blends with the fibres of the Stylo- 
glossus, in front of the Hyo-glossus, and is continued forwards as far as the 
apex of the tongue. It is in relation, by its under surface, with tho rani fie 
artery. 

The Styf-o-Glossus, tho shortest and smallest of tho three styloid muscles, arises 
from tho anterior and outer side of the styloid process, near its centre, and from 
the stylo-maxillary ligament, to which its fibres, in most cases, are attached by a 
thin aponeurosis. Passing downwards and forwards, so as to become nearly hori- 
zontal in its direction, it divides upon the side of the tongue into two portions : 
one longitudinal, which is inserted along the side of tho tonguo, blending with 
flics fibres of the Lingualis in front of the Hyo-glossus ; the other oblique, which 
overlaps the Hyo-glossus muscle, and decussates with its fibres. 

Relations. By its external surface , from above downwards, with the parotid 
gland, the Internal pterygoid muscle, the sublingual gland, tho gustatory nerve, 
and tho mucous membrane of the mouth. I»y its internal surface, with the tonsil, 
tin? Superior constrictor, and the Hyo-glossus musclo. 

The Ralato-Glassns, or Const rMor Isi/uni Fancium, although it is one of the 
muscles of the tongue, serving to draw its base upwards during the act of deglu- 
tition, is moro nearly associated with the soft palate, both in its situation and 
function; it will, consequently, be described with that group of muscles. 9 

Nerves. The Palato-glossus is supplied by the palatine branches of Meckel’s 
ganglion ; the Lingualis, by the chorda tympani ; the remaining muscles of this 
group, by the hypoglossal. 

Actions. The movements of the tongue, although numerous and complicated, 
may be understood by carefully considering the direction of the fibres of its 
muscles. The Ge nio-hyo-g loss i, by means of their posterior and inferior fibres, 
draw upwards the hyoid bone, bringing it and the base of the tongue forwards, so 
as to protrude the apex from the mouth. The anterior fibres will draw tho 
tongue bock into the mouth. Tho whole length of these two muscles acting along 
the middle line of the tongne will draw it downwards, so as to make it concave 
from side to side, forming a channel along which fluids may pass towards 
tho pharynx, as in sucking. The llyo-ylasst muscles draw down tho sides of the 
tongue, so as to render it convex from side to side. The Liny utiles, by drawing 
downwards the centre and apex of the tongue, render it convex from before 
backwards. Tho Ratal o-ylossi draw tho base of the tonguo upwards, and tho 
Stylo-glossi upwards and backwards. • 

e. PliAttYNGEATj RkiSION. 

Constrictor Inferior. Constrictor Superior. 

Constrictor Medina. Stylo-Pliaryngeus. 

Palato-Pliarnygous. 
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Direction (fig. 156). Tn order to examine tho muscles of tlio pharynx, cut through tho 
trachea and oesophagus just above the sternum, and draw them upwards by dividing tho 
loose areolar tissuo connecting 
the pharynx with the front of 
the vertebral column. The parts 
being drawn well forwards, apply 
the edge of the saw immediately 
behind tho styloid processes, 
and saw the base of the skull 
through from below upwards. 

The pharynx and moutli should 
then he stuffed with tow, in 
order to distend its cavity and 
render the muscles tense and 
easier of dissection. 

The Inferior Constrictor, the 
most superficial ancl thick- 
est, of the three constrictors, 
arises from the side of the 
cricoid and thyroid cartilages. 

To tho cricoid cartilage it is 
attached in the interval be- 
tween the crico-thyroid mus- 
cle, in front, and the articular 
facet for the thyroid carti- 
lage behind. To the thyroid 
cartilage, it is attached to 
the oblique line on the side 
of the great ala, the carti- 
laginous surface behind it, 
nearly as far as its posterior 
border, and to the inferior cornu. From these attachment tho fibres spread 
backwards and inwards, to be inserted into the fibrous raphe in the posterior me- 
dian line of the pharynx. Tho inferior fibres arc horizontal, and continuous witli 
the fibres of tbe oesophagus ; the rest ascend, increasing in obliquity, and overlap 
the Middle constrictor. The superior laryngeal nerve passes near the upper 
border, and the inferior, or recurrent laryngeal, beneath the lower bonier of 
this muscle, previous to their entering the larynx. 

Relations. It is covered by a denso cellular membrane which surrounds tho 
entire pharynx. Hr hind, it is in relation with tho vertebral column and tho 
Lougus colli muscle ; late rally, with tho thyroid gland, the common carotid 
artery, and the Stcruo-thyroid muscle ; by its internal surface, with tho Middle 
constrictor, the Stylo-pbaryngeus, Plato-pharyngeus, and the mucous membrane 
of the pharynx. 

The Whittle Constrictor is u flattened, fan-shaped muscle, smaller than the pro- 
ceiling, and situated on a plane anterior to it. It arises from tho wliolo length of 
the greater cornu, of the hyoid bone, from the lessor cornu, and from tlio stylo- 
hyoid ligament. The fibres diverge from their origin : the lower ones descending 
beneath tho Inferior constrictor, the middle fibres passing transversely", and tlio 
upper fibres ascending and overlapping tho ‘Superior constrictor. The musclo is 
inserted into the posterior median fibrous raphe, blending in the middle lino with 
that of the opposite side. 

Relations. This fnuscle is separated from the Superior constrictor by the glosso- 
pharyngeal nerve and the Stylo-pharyngeus muscle ; aneb from the Inferior con- 
strictor, by the superior laryngeal nerve, liehind, it lieB on the vertebral column, 
the Longns colli, and the Rectus anticus major. On each side it is in relation 
with the carotid vessels, the pharyngeal-plexus, and some lymphatic glands. Near 
its origin, it is cover xlby the Hyo-gloseus, from which it is separated by tho 
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lingual artery. It lies upon the Superior constrictor, the Stylo -pharyngcus, the 
Palato-pharyngcus, and tho mucous membrane. 

The Superior Constrictor is a quadrilateral muscle, thinner and paler than tho 
other constrictors, and situated at the upper part of the pharynx. It arises from 
the lower third of tho margin of the internal pterygoid plate and its liamular 
process, from the contiguous portion of the palate bone and the reflected tendon of 
tho Tensor palati muscle, from tho ptery go -maxillary ligament, from tho alveolar 
process above the posterior extremity of the mylo-hyoid ridge, and by a few fibres 
from the side of tho tongue in connection with the Gcnio-liyo-glossus. From these 
points, the fibres curve backwards, to be inserted into the median raphe, being 
also prolonged by means of a fibrous aponeurosis to the pharyngeal spine on the 
basilar process of the occipital bone. The superior fibres arch beneath the Levator 
palati and the Eustachian tube, the interval between the upper border of the 
muscle and the basilar process being deficient in muscular fibres, and closed by 
fibrous membrane. 

Relations. By its outer surface , with the vertebral column, the carotid vessels, 
the internal jugular vein, the three divisions of the eighth nerve and the ninth 
nerve, the Middle constrictor which overlaps it, and the Sfylo-pharyngous. It 
covers the Palato-pharyngcus and the tonsil, and is lined by mucous membrane. 

Tho S tylo-plnxTrjwjtm* is a long, slender muscle, round abovo, broad and thin 
below. It arises from tho inuer side of tlic base of tho styloid process, passes 
downwards along tho side of the pharynx between the Superior and Middle con- 
strictors, and spreads out beneath the mucous membrane, whore some of its fibres 
arc lost in the Constrictor muscles, and others joining with tho Palato-pharyngcus, 
are inserted into the posterior border of the thyroid cartilage. The glosso- pharyngeal 
nerve runs on the outer .side of this muscle, and crosses over it. in passing forward 
to the tongue. 

Relations. Externally, with the Sty lo-glossus muscle, the external carotid artery, 
the parotid gland, and the Middle constrictor. Internally , with the internal carotid, 
the internal jugular vein, the Superior constrictor, Palato-pharyngcus and mucous 
membrane. 

Nerves. Tho muscles of this group are supplied by brandies from tho pliafyngeal 
plexus and glosso-pharyngeal nerve ; and the Inferior constrictor, by an additional 
branch from the external laryngeal nerve. 

Actions. When deglutition is about to be performod, the pharynx is drawn 
upwards and dilated in different directions, to receive the morsel propelled into it 
from the mouth. The Stylo-pharyngei, which are much farther removed from 
one another at their origin than at their insertion, draw the sides of tho pharynx 
upwards and outwards, its breadth in the autero-posterior direction being increased 
by tho larynx and tongue being caiTied forwards in their ascent. As soon as the 
morsel is received in the pharynx, the Elevator muscles relax, the bag descends, 
and the Constrictors contract upon the morsel, and convey it gradually downwards 
into the oesophagus. Besides its action in deglutition, the pharynx also exerts an 
important influence in tho modulation of the voice, especially in tho production 
of the higher tones. 

6. Palatal Region. 


Lovator Palati. • Azygos Uvula*. 
Tensor Palati. Palato-Glossus. 

Palato-Pharyngeus. 


Dissection (tiff. 1 57). Lay open the pharynx from behind, by a vertical incision extending 
from its upper to its lower nart, and partially divide the occipital attachment by a transverse 
incision on each side of the vertical one; the posterior surface of the soft palate is t «n 
exposed. Having fixed the uvula so as to make it tense, the mucous membrane and glands 
should be carefully removed from the posterior surface of the soft palate, and the muscles ot # 
this part are at once exposed. 

Tho Levator Palati is a long, thick, rounded muscle, placed on the outer side 
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of the posterior imres. It arises from tlio under surface of the apex of the petrous 
portion of the temporal bone, and from the adjoining cartilaginous portion of the 
Eustachian tube; after passing into tlio pharynx, abovo the upper concavo margin 
of the Superior constrictor, it descends obliquely downwards and inwards, its 
fibres spreading out in the posterior surface of the soft palate as far as tlio middlo 
line, where they blond with those of the opposite side. 



Relations. Externally, with the Tensor palati and Superior constrictor. Inter - 
nalhj, with the mucous membrane of the pharynx. Posteriorly , with tlio mucous 
lining of the soft palate. This muscle must bo removed and the pterygoid 
attachment of the Superior constrictor dissected away, in order to expose the next 
muscle. 

The Circumflexm or Tensor Palati is a broad, thin, riband-like muscle, placed 
on the outer side of the preceding, and consisting of a vertical and a horizontal 
portion. The vertical portion arises by a broad, thin, and flat lamella from the 
scaphoid fossa at the base of the internal pterygoid plate, its origin extending os 
far back as the spine of the sphenoid ; it also arises fropi the anterior aspect of 
the cartilaginous portion of tlio Eustachian tube ; descending vertically between 
the internal pterygoid plate and the inner surface of the Internal pterygoid muscle, 
*it terminates in a tendon 'which winds round the hamular process, being retained 
in this situation by some of the fibres of origin of the Internal pterygoid muscle, 
and Inbricated by & The tendon or horizontal portion then passes horizontally 
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inwards, and expands into a broad aponeurosis on the anterior surface of the soft 
palate, which unites in the median line with the aponeurosis of the opposite 
muscle, the fibres being attached in front to the transverse ridge on the posterior 
border of the horizontal portion of the palate bone. 

It a hit ions. Externally, with the Internal pterygoid. Internally , with the Levator 
palali, from which it is separated by the Superior constrictor, and the internal 
pterygoid plate. In the soft palate, its aponeurotic expansion is anterior to that 
of the Levator palati, being covered by mucous membrane. 

The Arty yos Uvula • is not a single muscle as implied by its name, but a pair of 
narrow cylindrical fiosliy fasciculi, placed side by side in the median line of the 
soft palate. Each muscle arises from the posterior nasal spine of the palate bone, 
and from the contiguous tendinous aponeurosis of tlie soft palate, and descends to 
bo inserted into the uvula. 

Relations . Anteriorly, with the tendinous expansion of the Lovatores palati; 
behind, with the mucous membrane. 

'flu* two next muscles are exposed by removing the mucous membrane from the pillars of 
the soft palate throughout nearly their whole extent. 

The Palato-dlossns ( Constrictor Isthmi Faucivni) is a small, fleshy fasciculus, 
narrower in the middle than at either extremity, forming, with the mucous mem- 
brane covering its surface, the anterior pillar of the soft palate. It avisos from 
the anterior surface of the soft palate on e;icli side of the uvula, and passing 
forwards and outwards in front of the tonsil, is inserted into the side and dorsum 
of the tongue, where it blonds with the fibres of tlie Stylo-glossus muscle. In the 
soft palate, the fibres of this muscle are continuous with those of the muscle of the 
opposite side. 

The Palafo-Pharyugeus is a long, fleshy fasciculus, narrower in the middle than 
at either extremity, forming, with the mucous membrane covering its surface, 
the posterior pillar of the soft palate. It is separated from tlio preceding by an 
angular interval, in which the tonsil is lodged. It arises from the soft palate by 
an expanded fasciculus, which is divided into two parts by the Lovator palati. 
The anterior fasciculus, the thickest, enters the soft palate between the ^Levator 
and Tensor, and joins in the middle line the corresponding part of the opposite 
muscle; the posterior fasciculus lies in contact with the mucous membrane, and 
also joins with the corresponding muscle in the middle line. Passing outwards 
and downwards behind the tonsil, the Palato-pliaryngo us joins the Stylo-pharyn- 
geus, and is inserted with that muscle into the posterior bordor of the thyroid 
cartilage, some of its fibres being lost on the side of the pharynx, and others 
passing across the middle line posteriorly, to decussate with the muscle of the 
opposite side. 

Relations . In the soft pnlate, its anterior and posterior surfaces are covered by 
mucous membrane, from whicli it is separated by a layer of palatine glands. By 
its superior border, it is in relation with the Lovator palati. Where it forms the 
posterior pillar of the fauces, it is covered by mucous membrano, excepting on its 
outer surface. In the pharynx it lies between the mucous membrane and the 
Constrictor muscles. 

Names. The Tensor palati is supplied by a branch from the otic ganglion ; the 
Levator palati, and Azygos uvulte, by the facial, through the connection of its 
trunk witlr the Vidian, by the petrosal nerves ; the other muscles, by the palatine 
branches of Meckel’s ganglion. 

Actions. During the first act of deglutition, the morsel of food is driven back 
into tlie fauces by the pressure of the tongue against the hard palate ; tlio base of 
the tongue being, at the same time, retracted, and the larynx raised with tlio 
pharynx, and carried forwards under it. During the second stage, the epiglottis 
is prossed over the superior aperture of the larynx, aud the morsel glides past it ; 
then the Palato-glossi muscles, the constrictors of tho fauces, contract behind thfl 
food ; the soft palate is slightly raised by the Lovator palati, and made tense by 
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the Tensor palati ; and tlie Palato-pharyngei contract, and come nearly together, 
the uvula filling up the slight interval between them. By these moans the food 
is prevented passing into the upper part of tho pharynx or the posterior nares ; 
at the samo time, the latter muscles form an inclined plane, dirocted obliquely 
downwards and backwards, along which the morsel descends into the lower part of 
the pharynx. 

Surgical Anatomy. The muscles of the soft palate should be carefully dissected, the re- 
lations they bear to the surrounding parts especially examined, and their action attentively 
studied upon the dead subject, as the surgeon is required to divide one or more of these 
muscles in the operation of staphyloraphy. Sir \V. Fergusson has shown, that in the congenital 
deliciencv, called deft palate , the edges of the fissure are forcibly separated by the action of 
the Levatorrs palati and Palato-pharyngei muscles, producing very considerable impediment 
to the healing process after the performance of the operation for uniting their margins by 
adhesion ; he has, consequently, recommended tho division of these muscles as one of the 
most important steps in the operation. This he eileets by an incision made with a curved 
knife introduced behind the flap. The incision is to be half way lad ween tho hamular 
process and Eustachian tube, and perpendicular to a line drawn between them. This incision 
perfectly accomplishes the division of the Locator palati. The I'alato-pharyngeus maybe 
divided by cutting across the posterior pillar of tho soft palate, just below the tonsil, with a 
pair of blunt-pointed curved scissors ; and the anterior pillar may be divided also. To di\idn 
the Levator palati, the plan recommended by Mr. Pollock is to be greatly preferred. The 
flap being put upon tho stretch, a double-edged knife is passed through the soft pnlato, 
just on the inner side of tho hamular process, and above the line of the Levator palati. 
The handle being now alternately raised and depressed, a sweeping cut is made along the 
posterior surface of the soft palate, ami the knife withdrawn, leaving only a small opening 
in the mucous membrane on the anterior surface, [f this operation is performed on the 
dead body, and the parts afterwards dissected, the Levator palati will bo found completely 
divided. 


7. Vertebral Region (Anterior). 

Rectus Capitis Anticus Major. Rectus Lateralis. 

Rectus Capitis Anticus Minor. Longus Colli. 

Tho Rectus Capitis Anticus Major (fig. 15S), broad and thick above, narrow 
be'ow, appears like a continuation upwards of tho Scalenus anticus. It arises by 
four tendinous slips from the anterior tubercles of the transverse processes of the 
third, fourth, fifth, and sixth cervical vertebra?, and ascends, converging towards 
its fellow of tho opposite side, to be inserted into the basilar process of tlie occi- 
pital bone. 

Relations. By its anterior surface, with the pharynx, the sympathetic nerve, and 
the sheath enclosing the carotid artery, internal jugular vein, and pneumogastrio 
nerve. By its posterior surface , with the Longus colli, the Rectus anticus minor, 
and the upper cervical vertebra?. 

Tho Rectus Capitis Anticus Minor is a short flat muscle, situated immediately 
beneath the upper purt of the preceding. It arises from the anterior surface of the 
lateral mass of the atlas, and from the root of its transverse process, and passing 
obliquely upwards and inwards, is inserted into the basilar process immediately 
behind the preceding muscle. 

Relations. By its anterior surface , with tlie Rectus anticus major. By its poste- 
rior surface , with the front of tho occipito-atlanfcal articulation. Externally, with 
the superior cervical ganglion of the sympathetic. 

The Rectus Lateralis is a short, fiat muscle, which arises from tho upper surface 
of the transverse process of the atlas, and is insorted into the under surface of the 
jugular process of the occipital bone. 

Relations . By its anterior surface, with the internal jugular vein. By its posterior 
surface, with the vertebral artery. • 

The Longus Colli is a long, flat muscle, situated on the anterior surface of the 
spine, between the atlas and the third dorsal vertebrae. It is broad in the midale, 
narro w and " pointed at eocji extremity, and consists of three portions, of a superior 
oblique, an inferior oblique, and a vortical portion. The superior oblique, portion 
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arises from the anterior tubercles of the transverse processes of tho third, fourth, 
and fifth cervical vertebrae ; and, ascending obliquely inwards, is inserted by a 
narrow tendon into the tubercle on the anterior arch of the atlas. The inferior 
oblique, portion^ the smallest part of the muscle, arises from the bodies of the first 
two or three dorsal vertebrao ; and passing obliquely outwards, is inserted into tbo 
transverse processes of the fifth and sixth cervical vertebra). 


158. — The Pra)- Vertebral Muscles. 



The vertical portion lies directly on the front of the spine, and is extended between 
tho bodies of the lower three cervical and the upper three dorsal vertebrae below, 
and the bodies of the second, third, and fourth cervical vertebras above. 

Relations. By its anterior surface, with the pharynx, the oesophagus, sympathetic 
norvo, the sheath of tho great vessels of the neck, the inferior thyroid artery, and 
recurrent laryngeal nerve. By its posterior surface, with the cervical and dorsal 
portions of tho spine. Its inner border is separated from the opposite muscle by a 
considerable interval below ; but they approach each other above. 


8. Vertebral Region (Lateral). 

Scalenus Antions. Scalenus Medina. 

• Scalenus Posticus. 


The Scalenus Anticus is a conical-shaped muscle, situated deeply at 
tho neck, behind the Sterno-mastoid. It arises by a narrow, flat tc “ don J^ “® 
tubercle on tho inner border and upper surface of the first nb; and, .amending 
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almost vertically, is inserted into tlio anterior tubercles of the transverse processes 
of the third, fourth, fifth, and sixth cervical vertebra?. The lower part of this 
muscle separates the subclavian artery and vein : the latter being in front, and 
the former, with the brachial plexus, behind. 

Relations . In front , with the clavicle, the Subclavius, Stcrno-mastoid, and 
Omo-byoid muscles, the Transvcrsalis colli, and ascending cervical arteries, the 
subclavian vein, and the phrenic nerve. By its posterior surface , with the pleura, 
the subclavian artery, and brachial plexus of nerves, it is separated from the 
Longus colli, on the inner side, by the vertebral artery. 

The Scute nus Medius, the largest and longest of the three Scaleni, arises, by 
a broad origin, from the upper surface of the first rib, behind the groove for the 
subclavian artery, as far back as the tubercle ; and, ascending along the side of 
the vcrlebral column, is inserted, by separate tendinous slips, into the posterior 
tubercles of the transverse processes of the lower six* cervical vertebra?. It is 
separated from the Scalenus anticus by tho subclavian artery below, and tho 
cervical nerves above. 

Relations. »y its anterior surface , .with the Stcrno-mastoid ; it is crossed by the 
clavicle, the Omo-byoid muscle, and subclavian artery. To its outer site is the 
Levator auguli scapula*, and the Scalenus posticus muscle. 

The Scalenus Posticus, the smallest of the three Scaleni,' arises by a thin tendon 
from tho outer surface of the second rib, behind the attachment of the Sorratus 
magnus, and enlarging as it ascends, is inserted, by two or three separate tendons, 
into the posterior tubercles, of the transverse processes of the Jower two or three 
cervical vertebra?. This is the most deeply placed of tho three Scaleni, and is 
occasionally blended with the Scalenus medius. 

Nerves. The Rectus capitis anticus major and minor are supplied by the 
suboccipital and deep branches of the cervical plexus ; the Rectus lateralis, by the 
suboecipital ; and tho Longus colli and Scaleni, by branches from the lower cervi- 
cal nerves. 

Actions, The 'Rectus anticus major and minor are tho direct antagonists of the 
muscles at the back of the neck, sowing to restore the head to its natural position 
after it has been drawn backwards."* These muscles also servo, to flex the head, and, 
from their obliquity, rotate it, so as to turn the face to one or the other side. The 
Longus colli will flex and slightly rotate the cervical portion of the spine. The 
Scaleni muscles, taking their fixed point from below, draw- down tho transverse 
processes of the cervical vertebra?, bending the spinal column to one or the other 
side. If -the muscles of both sides act, tho spine will be kept erect. When'they 
take their fixed point from above, they elevate tho first and second ribs, and arc, 
therefore, inspiratory muscles. 

MUSCLES AND FASCLE OF THE TRUNK. * 

The muscles of the Trunk may be arranged in four groups : the muscles of the 
Back, of the Abdomen, of the Thorax, and of the Puriiuouin. 

Muscles of the Back. 

The muscles of the Back aic very numorous, and may be subdivided into fivo 
layers : — 

First Layer. 

Trapezius. 

Latissimus dorsi. 

Second Layer. 

Levator anguli scapulae, 

*Rhomboideus minor. 

Rhomboideus major. 


Third Layer. 
Scrratus posticus superior. 
Serratus posticus inferior. 
Splenitis capitis. 

Splenius colli. # 

Fourth Layer. 

Sacral and Lumbar Regions, 
Erector spina?. 



OF THE BACK. 

Dorsal Ragion. Fifth La yeti. 

Racro-lumbalis. Semi spinalis dorsi. 

Musculusacccssoriusad sacro-lumbalcm. Scmispinalis colli, 


Longissimus dorsi. 

Spinalis dorsi. 

Car deal Region . 
Cervical is asceudens. 
r i Vans versa! is colli. 
Trachelo-mastoid. 

Coni plexus. 

Biventer c(;rvicis. 

Spinalis cervicis. 


Multi fidus spines. 

Itotatores spinie. 
Supraspinalcs. 

Interspinales. 

Extensor coecygis, 
Tntertransversales. 

Rectos capitis posticus major. 
Ttcclus capitis posticus minor. 
O bli q mis . capi t i s su pe r io r. 
Obliquus capitis inferior. 


First Layer. 

Trapezius. Latissimus Dorsi. 

Dissection (fig. 159). Place the body in the prone position, with the arms extended over 
the sides of Iho table, and the chest and abdomen supported by several blocks, so as to 
render the muscles tense. .Then make an incision along tne middle line of the back, from 
the occipital protuberance to the coccyx. Make a transverse incision from the upper end of 
this to the mastoid process; and a third incision from its lower end, along the crest of the 
ilium to about its middle. This large intervening space should, for convenience of dissection, 
be subdivided by a fourth incision, extending obliquely from the Bpinous process of the last 
dorsal vertebra, upwards and outwards, to the acromion process. This incision corresponds 
with the lower border of the Trapezius muscle. The naps of integument are then to be 
removed in the direction shown in the figure. 

Tho Teamed ns is a broad, flat, triangular muscle, placed immediately beneath 

the skin, and covering the upper and back 
1 59. Dissection of the Muscles nl tin* Hack, part of tlic neclc and shoulders. It arises 

from the inner third of the superior curved 
line of the occipital bone ; from the liga- 
) nen turn nnchu?, the spinous process of 
flic seventh cervical, and those of all 
the dorsal vertebra); and from tho cor- 
responding portion of the supraspinous 
ligament. From this origin, the superior 
fibres proceed downwards and outwards, 
tho inferior ones, upwards and outwards ; 
and tho middle fibres, horizontally ; and 
aro inserted, the superior ones, into tho j 
outer third of tho posterior border of the 5 : 
clavicle ; the middle fibres into the upper 
margin of the acromion process, and into 
tho whole length of the upper border of 
the spine of the scapula; tlic inferior 
fibres converge near the scapula, and 
are attached to a triangular aponeurosis, 
which glides over a smooth surface at 
the inner extremity of the spine, and is 
inserted into a tubercle at the outer part 
of the surface. Tho Trapezius is fleshy 
in the greater part ,pf its extent, but 
tendinous at its origin and insertion. > At 
its occipital origin, it is connected to tho 
bone by a thin fibrous lamina, firmly 
adherent to the skin, and wanting Jlie 
lustrous, shining appearance of aponeurosis. At its origin from tho spines of 
tho vertel rro, it is connected to the hones by means of a broad semi-elliptical 
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aponeurosis, which occupies the space between the sixth cervical ami the third 
dorsal vertebra, and forms, with i he aponeurosis of tho opposite muscle, a ten- 
dinous ellipse. The rest of the muscle arises by numerous short tendinous fibres. 
If tho Trapezius is dissected on both sides, tho two muscles resemble a trapezium, 
or diamond- shaped quadrangle ; two angles corresponding to the shoulders ; a 
third to tho occipital protuberance ; and the fourth to tho spinous process of tho 
last dorsal vertebra. 

The clavicular insertion of this muscle varies as to the extent of its attach- 
ment ; it sometimes advances as far as the middle of tho clavicle, and may oven 
become blended with the posterior edge of the Sterno-nuistoid, or overlap it. 
This should bo borne in mind in the operation for tying the third part of tlio 
subclavian artery. 

Delation*. By its superficial surface, with the integument, to which it is closely 
adhorent above, but separated below by au aponeurotic lamina. By its tlecp sur- 
face, in the neck, with the Complexes, Spinning, Levator anguli scapula?, and 
Rhomboideus minor; in the back, with the Rhomboidcus major, Supraspinatus, 
Infraspinatus, a small portion of tho Semites posticus superior, the vertebral 
aponeurosis (which separates it from the Erector spime) and the Latissimns dorsi. 
Tho spinal accessory nerve passes beneath the anterior border of this muscle, near 
the clavicle. The outer margin of its cervical portion forms the posterior boundary 
of the posterior triangle of the neck, the other boundaries being the Sterno- 
mastoid in front, and the clavicle below. 

Tho lArjamentum Nnchtv (tig. 160) is a thin band of condensed cellulo-librous 
membrane, placed in the line of union between the two Trapezii in the neck. It 
extends from the external occipital protuberance to the spinous process of the 
seventh cervical vertebra, where it is continuous with tho supraspinous ligament. 
From its anterior surface a fibrous slip is given otf to the spinous process of each 
of tho cervical vertebra, excepting the atlas, so as to form a septum between the 
muscles on each side of the neck. I11 man, it is merely the rudiment of an im- 
portant elastic ligament, which, in some of the lower animals, serves to sustain I lie 
weight of the head. 

The Latissimns Dorsi is a broad, flat muscle, which covers the lumbar and 
tho lower half of the dorsal regions, and is gradually contracted into a narrow 
fasciculus at its insertion into the humerus. It arises by an aponeurosis from the 
spinous processes of the six inferior dorsal, from those of the lumbar and sacral 
vertebra, and from the supraspinous ligament. Over the sacrum, the aponeurosis 
of this muscle blends with tho tendon of the Erector spina?. It also arises from 
the external bp of the crest of the ilium, behind the origin of the External oblique, 
and by fleshy digitations from the three or four lower ribs, which are interposed 
between similar processes of the External oblique muscle (fig. 163). From this 
extensive origin the fibres pass in different directions, tho upper ones horizontally, 
the middle obliquely upwards, and the lower vertically upwards, so as to converge 
and form a thick fasciculus, which crosses the inferior angle of the scapula, and 
occasionally receives a few fibres from it. The muscle then curves around the 
lower border of the Teres major, and is twisted upon itself, so that the superior 
fibres become at first posterior and then inferior, and tho vertical fibres at first 
anterior and then superior. It then terminates in a short quadrilateral tendon, 
about three inches in length, which, passing in front of the tendon of the Tores 
major, is inserted into the bottom of the bicipital groove of thqjramerus, and its 
insertion extends higher on the humerus than that Of the* tendon of the Pectoralis 
major. The lower^ border of the tondon of this muscle is united with that of tho 
Teres major, the surfaces of the two being separated by a bursa ; another bursa is 
sometimes interposed between the muscle and the inferior angle of the scapula. 

A muscular slip, varying from 3 to 4 inches in length, and from ^ to $ of an inch in breadth, 
occasionally arises from the upper edge of the Latissimua dorsi, about the middle of the 
posterior fold of the axilla, and dosses the axilla in front of the axillary vessels and nqrves, 
to join the und^Miriace of the tendon of the Pectoralis msjor, the Coraco-brachialis, or 
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on the Bight Side, the Second Layer and part of the Third. 
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the fascia over the Biceps. The position of this abnormal slip is a point of interest in its 
relation to the axillary artery, as it crosses the vessel just above the spot usually selected for 
the application of a ligature, ami may mislead the surgeon during the operation. It may be 
easily recognised by the transverse direction of its fibres. Dr. Strothers found it, in 8 out of 
105 subjects, occurring seven times on both sides. 

Relations. Its superficial surface is subcutaneous, excepting at its upper part, 
where it is covered by the Trapezius. By its deep surface , it is in relation with 
the Erector spince, the Scrratus posticus inferior, the lower intercostal muscles 
and ribs, the Scrratus rnagnus, inferior angle of the scapula), Rhomboidcus major, 
Infraspinatus, and Teres major. Its* outer margin is separated below, from tho 
External oblique, by a small triangular interval ; and another triangular interval 
exists between its uppor border and tho margin of the Trapezius, in which the 
Intercostal and ltliomboideus major muscles arc exposed. 

Nerves. The Trapezius is supplied by tho spinal accessory, and cervical plexus ; 
the Latissimus dovsi by the subscapular nerves. 

Second Layer. 

Levator Anguli Scapula?. Rhomboideus Minor. 

Rhomboidcus Major. 

Dissection. The Trapezius must be removed in order to expose the next layer ; to idled 
this, detach the muscle from its attachment to the clavicle and spine of the scapula, and turn 
it hack towards the spine. 

The Levator Aiujuli Scapula* is situated at the back part and side of tho neck. 
It arises by four tendinous slips from the posterior tubercles of the transverse 
processes of the three or four upper cervical vertebras; these becoming fleshy are 
united so as to form a flat muscle, which, passing downwards and backwards, is 
inserted into the posterior border of the scapula, between the superior anglo and 
the triangular smooth surface at the root of the spine. ■ 

Relations. By its superficial ( anterior ) surf ice, with the in tegument, Trapezius, 
and Stemo- mastoid. By its deep ( posterior ) surface, with tho Splonius colli, 
Transversalis colli, Cervical is ascendens, and Scrratus posticus superior, and with 
the transverse cervical and posterior scapular arteries. 

The Rhomboideus Minor arises from the ligament um nucha*, and spinous pro- 
cesses of the seventh cervical and first dorsal vertebra*. Passing downwards and 
outwards, it is inserted into the margin of the triangular smooth surface at the root 
of the spine of the scapula. This small muscle is usually separated from the 
Rhomboidcus major by a slight cellular interval. 

The Rhomboideus Major is situated immediately below the preceding, the adjacent 
margins of the two being occasionally united. It arises by tendinous fibres from 
tho spinous processes of the four or five uppor dorsal vertebra? and tho supraspinous 
ligament, and is inserted into a narrow tendinous arch, attached above, lo the 
triangular surface near the spine ; below, to the inferior anglo, the arch being 
connected to the border of the scapula by a thin membrane. When the arch 
extends, as it occasionally does, but a short distance, the muscular fibres arc in- 
serted into the scapula itself. 

Relations. By their superficial {posterior) surface , with the integument ami 
Trapezius; the Rhomboideus major, with the Latissimus dorsi. By their deep 
(i anterior ) surface, with the Serratus posticus superior, posterior scapular artery, 
part of the Erector spin ad, the intercostal muscles and ribs. 

Nerves. These muscles arc supplied by branches from the fifth cervical nerve, 
and additional filaments from tho deep branches of the cervical plexus are distri- 
buted to the Levator anguli scapulas. 

Actions. The movements effected by the preceding muscles are numerous, as 
may be conceived from their extensive attachment. If the head is fixed, the upper 
part of the Trapezius will elevate tho point of tho shoulder, as in supporting 
weights ; when the middle and lower fibres are brought into action, partial rotation 
of the scapula upoia th? side of the chest is produced. If the shoulders are fixed, 
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both Trapezii acting together will draw the head directly backwards, or if only' 
one acts, the head is drawn to the corresponding side. 

The Latissimus Bor si, when it acts upon the humerus, draws it backwards and 
downwards, and at the same time rotates it inwards. If the arm is fixed, the 
muscle may act in various ways upon the trunk ; thus, it may raise the lower ribs 
and assist in forcible inspiration, or if both arms are fixed, the two muscles may 
assist the alxlominal and great Pectoral muscles in drawing the whole trunk for- 
wards, as in climbing or walking on crutches. 

The Levator Anguli Scajmhn raises the superior angle of the scapula after it has 
ln;cn depressed by tlie lower fibres of the Trapezius, whilst the Rhomboid muscles 
carry the? inferior angle backwards and upwards, thus producing a slight rotation 
of the scapula upon the side of the chest. If' the shoulder bo fixed, the Levator 
anguli scapula? may incline the neck to the corresponding side. The Rhomboid 
muscles acting together with the middle and inferior fibres of the Trapezius, will 
draw the scapula directly backwards towards the spine. 


Third Layer. 


Sorratus Posticus Superior. 



Serratns Posticus Inferior. 
Splonius Capitis. 

Splcnius Colli. 


Dissect ion. To bring into view the third layer of muscles, remove the whole of the second, 
together with the Lntissiinus dorsi ; by cutting through the Levator anguli scapula? and 
Rhomboid muscles near their insertion, and reflecting them upwards, to expose the Serratiw 
posticus superior, dividing the Lutissinnis dorsi in the middle by a vertical incision carried 
from its upper to its lower part, and reflecting the two halves of the muscle. 


The Hemtftts Posticus Superior is a thin, fiat, quadrilateral muscle, situated 
at the upper and back part of the thorax. It arises by a thin and broad aponeu- 
rosis, from the ligamentum nnchrc, and from the spinous processes of the last 
cervical and two or three upper dorsal Ycrtebroe. Inclining downwards and out- 
wards, it becomes muscular, and is inserted, by four fleshy digitations, into tho 
upper borders of the second, third, fourth, and fifth ribs, a little beyond their 


angles, • 

Relations. By its superficial surface , with the Trapezius, Rbomboidci, and 
Scrmtus magnus. By its deep surface , with the. Splcnius, upper part of the 
director spime, Intercostal muscles and ribs. 

The Scrmtus Posticus Inferior is situated at the junction of the dorsal and lumbar 
regions: it is of an irregularly quadrilateral form, broader than the preceding, and 
separated from it by a considerable interval. It arises by a thin aponeurosis from 
the spinous processes of the last two dorsal and two or three upper lumbar vertebra', 
and from the interspinous ligaments. Passing obliquely upwards and outwards, it 
becomes fleshy, and divides into" 'four flat digitations, which arc inserted into the 
lower borders of the four lower ribs, a littlo beyond their angles. 

Relations. By its superficial surface f with the Latissimus dorsi, with the 
aponeurosis of which its own aponeurotic origin is inseparably blended. By its 
deep surface, with tho lumbar fascia, the Erector spina?, ribs, and Intercostal 
muscles. Its upper margin is continuous with the vertebral aponeurosis. 

The Vertebral Aponeurosis is a thin aponeurotic lamina, extending along tho 
whole length of the back part of the thoracic region, serving to bind down tin? 
Erector spina), and separating it from* those muscles which connect the spine to 
tho upper extremity. It consists of longitudinal and transverse fibres blended 
together, forming a thin lamella, which is attached in tho median line to the 
spinous processes of tho dorsal vertebra) ; externally, to tho angles of the ribs ; and 
below, to the upper border of the Inferior serratns and tendon of the Latissimus 
dorsi ; above, it passes beneath the Splcnius, and blends with the deep fascia of 
tho nock. # 

Now dotnch the Serratns posticus superior from its origin, and tarn it outwards, when the 
Splcnius musclo will be brought into view. 



240 


MUSCLES AND FASCIxE. 


The Splenius is situated at tlio back of the neck and upper part of the dorsal 
region. At its origin, it is a single muscle, narrow and pointed in form ; but it 
soon becomes broader, and divides into two portions, which have separate insertions. 
It arises, by tendinous fibres, from the lower half of the ligamentum nucha?, from 
the spinous processes of the last cervical and of the six upper dorsal vertebra), 
and from the supraspinous ligament. From this origin, the fleshy fibres proceed 
obliquely upwards and outwards, forming a broad flat muscle, which divides as it 
ascends into two portions, the Splenius capitis and Splenius colli. 

The Splenius Capitis is inserted into the mastoid process of the temporal bone, and 
into the rough surface on the occipital bone beneath the superior curved line. 

The Splenius Colli is inserted, by tendinous fasciculi, into the posterior tubercles 
of the transverse processes of the three or four upper cervical vertebra). 

The Splenins is separated from its fellow of the opposite side by a triangular 
interval, in which is seen the Complexus. 

Relations. By its superficial surface , with the Trapezius, from which it is sepa- 
rated below by tho Rhomboidoi and the Serratus posticus superior. It is covered 
at its insertion by the Storno-mastoid. By its deep surface, with the Spinalis dorsi, 
Longissimus dorsi, Semispinalis colli, Complexus, Tracheto-mastoid, and Trans ver- 
salis colli. 

Nerves. The Splenius and Superior serratus aro supplied from the external 
posterior branches of the cervical nerves; tho Inferior serratus, from the external 
brandies of the dorsal nerves. 

Actions. Tho Serrati are respiratory muscles acting in antagonism to each 
other. The Serratus posticus superior elevates the ribs; it is, therefore, an inspi- 
ratory muscle ; while the Serratus inferior draws the lower ribs downwards, and 
is a muscle of expiration. This muscle is also probably a tensor of the vertebral 
aponeurosis. The Splenii muscles of the two sides, acting together, draw tho 
head directly backvvards, assisting the Trapezius and Complexus; acting sepa- 
rately, they draw the head to one or the other side, and slightly rotate it, turning 
the face to the same side. They also assist in supporting the head in the erect 
position. 

Fuiwinr Lau:r. 


Ccrrirul Region. 
Ccrvicalis Aseemlens. 
Transversal is Colli. 

T radicle- Mastoid 
Complexus. 

Biventer Corvids. 
Spinalis Colli. 


Sacral and Lumbar Regions. 

Erector Spinee. 

Dorsal Region. 

Sacro-Lurnbalis. 

Musculus Accessorius ad Sacro-Lumbalem. 

Longissimus Dorsi. 

Spinalis Dorsi. 

Dissection. To expose tho muscles of the fourth layer, remove entirely the Serrati mid 
Vertebral aponeurosis. Then detach the Splenius by separating its attachments to the 
spinous processes, and reflecting it outwards. 

The Erector Spline (fig. 1 6 f ) , and its prolongations in the dorsal and cervical 
regions, fill up the vertebral groove on each side of the spine. It is covered in 
the lumbar region by the lumbar aponeurosis ; in the dorsal region by the Serrati 
muscles and the vertebral aponeurosis ; and in tho cervical region by a layer of 
cervical fascia continued beneath the Trapezius. This large muscular and tendinons 
mass varies in sizo and structure at different parts of the spine. In the sacral 
region, tho Erector spin® is narrow and pointed, and its origin chiefly tendinous 
in structure, fcn the lumbar region, the muscle becomes enlarged, and forms a 
large fleshy mass. In tho dorsal region, it subdivides into two parts, which 
gradually diminish in size as they ascend to be inserted into the vertebra) and ribs, 
and are gradually lost in the cervical region, where a number of special muscles 
fire snperadded; which are continued upwards to the head, and support it upon 
the spine* 

The Erector spin® arises from the sacro-iliac groove, and from the anterior 
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surface of a very broad and thick tendon, which is attached, internally, to the 
spines of the sacrum, to the spinous processes of the lumbar and three lower dorsal 
vertebra), and the supraspinous ligament ; externally, to tho back part of the inner 
lip of the crest of tho ilium, and to tho series of eminences on tho posterior part, 
of the sacrum, which represent the transverse processes, where it blends with tho 
great saero-sciatic ligament. The muscular tibres form a single large fleshy mass, 
bounded in front by the transverse processes of the lumbar vertebra), and by tho 
middle lamella of the aponeurosis of origin of the Transversalis muscle. Opposite 
the last rib, it divides into two parts, tho Sacro-lumbalis, ami tho Longissimus 
dorsi. 

The Sacro-Linnbalis (Uio-Costalis), tho external and smaller portion of the 
Erector spina', is inserted, by six or seven flattened tendons, into tho angles of 
the six lower ribs. If this musclo is reflected outwards, it will bo seen to bo 
reinforced by a series of muscular slips, which arise from the angles of tho ribs ; 
by means of these the Sacro-lumbalis is continued upwards to the upper ribs, and 
the cervical portion of the spine. Tho accessory portions form two additional 
muscles, the Musculus accessorius and tho Cervical is ascemlcns. 

The Mttscuhts accessorius ad Sacro-hnubalem arises, by separate flattened tendons, 
from the angles of the six lower ribs ; tlicso become muscular, and are finally 
inserted, by separate tendons, into the angles of tho six upper ribs. 

The Cerctntlifi (tsrendens * is the continuation of, the Accessorius upwards into the 
neck : it is situated oil the inner side of the tendons of the Accessorius, arising from 
the angles of the four or five upper ribs, and is inserted by a senes of slender 
tendons into the posterior tubercles of the transverse processes of the fourth, fifth, 
and sixth cervical vertebrae. 

The Lumjissinuts Dorsi, the inner and larger portion of the Erector spina), 
arises, with the Sacro-lumbalis, from tho common origin above described. In 
the lumbar region, where it is as yet- blended with the Sacro-lumbalis, some of 
the fibres are attached to the whole length of the posterior surface of the transverso 
processes of the lumbar vertebra), to the tubercles at the back of tho articular 
processes, and to the layer of lumbar fascia connected with the apices of tho 
transverse processes. In the dorsal region, the Longissimus dorsi is inserted, 
by long thin tendons, into the tips of the transverse processes of all tho dorsal 
vertebra), and into from seven to eleven ribs between their tubercles and angles. 
This musclo is continued upwards, to the cranium and cervical portion of the 
spine, by means of two additional muscles, the Transversalis colli and Trachclo- 
mastoid. 

The Transversalis Colli , placed on the inner side of the Longissimus dorsi, arises 
by long thin tendons from the summit of tho transverso processes of tho third, 
fourth, fifth, and sixth dorsal vertebra), and is inserted by similar tendons into 
the posterior tubercles of the transverse processes of the five lower cervical. 

The Trachelo-maxtuid lies on tho inner side of tho preceding, between it and 
the Comploxus muscle. It arises by four tendons, from the transverso processes 
of the third, fourth, fifth, and sixth dorsal vertebra), and by additional separate 
tendons from the articular processes of tho three or four lower cervical. The fibres 
form a small muscle, which ascends to be inserted into the posterior margin of 
the mastoid process, beneath the Splenius and Stern o-mastoid muscles. This 
small muscle is almost always crossed by a teudinous intersection near its insertion 
into the mastoid process. • 

The Spinalis Dorsi connects tho spinous processes of tho upper lumbar and 
the dorsal vertebra) together by a series of muscular and tendinous slips, which 
are intimately blended with the Longissimus dorsi. It is situated at the inner side 
of the Longissimus dorsi, arising, by three or four tendons, from tho spinous 
processes of the first two lumbar and the last two dorsal vertebra?: these uniting, 

* This muscle is sometimes called i Cervicalis dcscendens.’ The student should romember 
that these long muscUs take their fixed point from above or from below, according to 
circumstances. ^ 
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form a small muscle, which is inserted, by separate tendons, into the spinons 
processes of the dorsal vertebrae, the number varying from four to eight. R is 
intimately united with the Semispinalis dorsi, which lies beneath it. 

The Sjnmlis Colli is a small muscle, connecting together the spinous processes 
of the cervical vertebra*, and analogous to the Spinalis dorsi in the dorsal region. 
It varies considerably in its size, and in its extent of attachment to the vertebra?, 
not. only in diilbrent bodies, but on the two sides of the same body. It usually 
arises by fleshy or tendinous slips, varying from two to four in number, from the 
spinous processes of the fifth and sixth cervical vertebra), and occasionally from the 
first and second dorsal, and is inserted into tlie spinous process of tho axis, and 
occasionally into the spinous process of the two vertebra? below it. This muscle 
was found absent in five casos out of twenty-four. 

The Complexes is a broad thick musclo, situated at the upper and back part 
of tho neck, beneath the Splenius, and internal to tho Transvcrsalis colli and 
Traclielo-mastoid. It arises, by a series of tendons, about seven in number, from 
the tips of tho transverse processes of tlie upper three dorsal and seventh cervical, 
and from the articular processes of the threo cervical above this. The tendons 
uniting form a broad muscle, which passes obliquely upwards and inwards, and is 
inserted into the innermost depression between tho two curved lines of the occi- 
pital bone. This muscle, about its middle, is traversed by a transverse tendinous 
intersection. 

The Hi renter Cervieis is a small fasciculus, situated on the inner sido of tho 
preceding, and in the majority of cases blended with it ; it has received its name 
from having a tendon intervening between two fleshy bellies. It is sometimes 
described as a separate muscle, arising, by from two to four tendinous slips, from 
the transverse processes of as many of the upper dorsal vertebra?, and inserted, 
on the inner side of the Coinplcxus, into the superior cuiwed line of the occipital 
bone. 

lielaticiis. The muscles of the fourth Layer arc bound down to tho vertebra? 
and ribs in tho dorsal and lumbar regions by tho lumbar fascia and vertebral 
aponeurosis. The inner part covers tho muscles of the fifth layer. In the neck 
they are in relation, by their superficial surface , with the Trapezius and Splcnius; 
by their deep surface, with the Semispinalis dorsi and colli and the Recti and 
Obliqui. The Biventer cervieis is separated from its fellow of the opposite sido 
by the ligarnentum nuclnn, and tho Complexus from tho Semispinalis colli by tho 
profunda cervieis artery, the princeps cervieis artery, and by branches of tho 
posterior cervical plexus of nerves. 

Nerves. The Erector spina? and its subdivisions in tho dorsal region are 
supplied by the external posterior branches of the lumbar and dorsal nervos ; tho 
Cervical is ascendens, Transvcrsalis colli, Traclielo-mastoid, and Spinalis cervieis, 
by tho external posterior branches of the cervical nerves ; the Complexus by tho 
internal posterior branches of the cervical nerves, the suboccipital and great 
occipital. 

Fifth Layer. 


Semispinalis Dorsi. Extensor Coccygis. 

Semispinalis Colli. Intortransvcrsales. 

Multifidus Spina?. # Rectus Capitis Posticus Major. 

Rotatores Spina? . Rectus Capitis Posticus Minor. 

Supraspinales. Obliquus Capitis Superior. 

Interspinales. Obliquus Capitis Inferior. 

Dissection. Remove the muscles of tlio preceding layer by dividing and turning aside the 
Complexus ; then detaching the Spinalis and Longissimus dorsi from their attachments, 
dividing tho Erector spinu? at its connection below to the sacral and lumbar spines, and* 
turning it outwards. The muscles tilling up the interval betwoeu the spinous and transverse^ 
processes aro then exposed. 

Tho Semispinalis muscles (fig* t6i) connect tho transverse and articular 
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processes to the spinous processes of the vertebra*, extending from the lower part 
of the dorsal region to the upper part of the cervical. 

Tho S U'tirtspinali't Dorsi consists of thin, narrow, fleshy fasciculi, interposed 
between tendons of considerable length. It a rises by a series of small tendons 
from the transverse processes of the lower dorsal vertebra’, from the tent li or 
eleventh to the tilth or sixth ; and is inserted, by five or six tendons, into (lie 
spinous proeesscs of the upper four dorsal and lower two conical vertebra 1 . 

The Sen lispimtlis Colli, thicker than the preceding, arises by a series of tendinous 
and fleshy points from the transverse processes of the upper four dorsal vertebra* 
and from the articular processes of the lower four cervical vertebras : and is 
inserted into the spinous processes of four cervical vertebra*, from the axis to the 
fifth cervical. The fasciculus connected with the axis is the largest, and chiefly 
muscular in structure. 

delations. Uy their superficial surface, from below upwards, with the Longis- 
simns dorsi, Spinalis dorsi, Splcnius, Complex us, the profunda eervicis artery, the 
princcps eervicis artery, and the posterior cervical plexus of nerves. Uy their 
(hyp surface, with the Multifulus spina*. 

The }fultijhhis Spierr* consists of a number of fleshy and tendinous fasciculi, 
which till up the groove on either side of the spinous processes of the vertebra*, 
from the sacrum to the axis. In the sacral region, these fasciculi arise from the 
hack ol the* sacrum, as low as the fourth sacral foramen, and from the aponeurosis 
ot origin of the Erector spina* ; in the iliac region, from the inner surface of tho 
posterior superior spine, and posterior sacro- iliac ligaments; in the lumbar and 
cervical regions, from the articular processes; and in the dorsal region, from tho 
transverse processes. Each fasciculus, ascending obliquely upwards and inwards, 
is inserted into the lamina and whole length of the spinous process of one of the 
vertebra 1 above. These fasciculi vary in length : the most superficial, Mm l.mgesi, 
pass from one vertebra to tin* third or fourth above; those uexf in order pass 
from one vertebra to the second or third above; whilst the deepest connect two 
contiguous vertebrre. 

RAafioits. iiy its supi rf rial surfaen, with the liOngissimns dorsi, Spinalis dorsi, 
Semispinalis dorsi, and Semispinalis colli. Hy its di-ep surfarr, with the lamina*, 
and spinous processes of the vertebra*, and with the Rotatorcs spina* in ilm dorsal 
region. 

The ltniatorcs SpitUB are found only in the dorsal region of tin* spine, beneath 
tho Multi lid us spina* ; they are eleven in number on each side. Each muscle 
is small and somewhat quadrilateral inform; it arises from the upper and back 
part of the transverse process, and is inserted into the lower bonier and oilier 
surface of tho lamina of the vertebra above, tho fibres extending as far inwards as 
the root of the spinous process. The first is found between tho first and second 
dorsid ; the last, between the ele vent h ami twelfth. Sometimes the number of 
these muscles is diminished by the absence of one or more from the upper or 
lower end. 

The #S up ru^p mules consist of a series of fleshy bands, which lie on tho spinous 
processes in tho cervical region of the spine. 

The latcrspneiJrti are short muscular fasciculi, placed in pairs between the 
spinous processes of tho contiguous vertebra?. In the cervical region , they are 
most distinct., and consist of six pairs, the first being situated between the axis 
and third vertebra, and the last between the last cervical and tho first dorsal. 
They aro small narrow bundles, attached, alx>vo and below, to the apices of tho 
spinous processes. In the dorsal region, they are found between the first and 
second vertebra*, and occasionally between tho second and third ; and below, 
between the eleventh and twelfth. In tho lumbar region, there are four pairs of 
these muscles in the intervals between tho five lumbar vertebra*. There is also 
^occasionally ono m the interspinoiiH space, between the last dorsal and first lumbar, 
thnd between tho fifth lumbar and tho sacrum. 

c&h-ihe hxlnwtor Corcggis is a slender muscular fasciculus, occasionally prosent, 
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which extends over the lower part of the posterior surface of the sacrum and 
coccyx, ft arises by tendinous fibres from the last bone of the sacrum, or first 
piece of the coccyx, and passes downwards to be inserted into the lower part of 
the* coccyx. It is a rudiment of the J Ox tensor muscle of the caudal vertebra? 
which exists in Romo animals. 

The Inlertranscersides arc small muscles placed between the transverse processes 
of the vertebra?. In the cervical ray ion, they are most developed, consisting of 
two rounded muscular and tendinous fasciculi, which pass between the anterior 
and posterior tubercles of the transverse processes of two contiguous vertebra*, 
separated from one another by the anterior branch of a cervical nerve, which 
lies in the groove between them, and by the vertebral artery and vein. In this 
region there are seven pairs of these muscles, the first being between the atlas 
and axis, and the last between the seventh cervical and first dorsal vertebra?. In 
the dorsal region, they are least developed, consisting chiefly of rounded tendinous 
cords in the inter transverse spaces of the upper dorsal vertebra) ; but between the 
transverse processes of the lower three dorsal vertebra?, and the first lumbar, they 
are muscular in structure. In the hauler region, they arc four in number, and 
consist of a single muscular layer, which occupies the entire interspace between 
iho transverse processes of the lower lumbar vertebra?, whilst those between the 
transverse processes of the upper lumbar are not attached to more than half tlio 
bread tli of the process. 

The licet ns Capitis Pi aliens Major arises by a pointed tendinous origin from 
(he spinous process of the axis, and, becoming broader as it ascends, is inserted 
into the inferior curved lino of the occipital hone and the surface of bone imme- 
diately below it. As the muscles of the two sides ascend upwards and outwards, 
they leave between them a triangular space, in which arc seen the Recti cap ibis 
pustici minorcs muscles. 

Ih'/af inns. By its superficial surface, with the Complexes, and, at its insertion, 
with the Superior oblique. By its Jeep surface, with the posterior arch of the 
atlas, the posterior occipito-atloid ligament, and part of the occipital hone. 

The lied us Capitis Posticus Minor, the smallest of the four muscles in this 
region, is of a triangular shape; it arises by a narrow pointed tendon *from the 
tubercle on the posterior arch of the atlas, and, becoming broader as it ascends, 
is inserted into the rough surface beneath the inferior curved line, nearly as far as 
the foramen magnum, nearer to the middle line than the preceding. 

Uclal ions. By its superficial surface , with the Complexus. By its deep surface , 
with the posterior occipito-atloid ligament. 

The OUiquits Inferior, the larger of the two oblique muscles, arises from the 
apex of the spinous process of the axis, and passes almost horizontally outwards, 
to be inserted into the apex of the transverse process of the atlas. 

Relaiions. By its superficial surface with the Complexus, and with the pos- 
terior branch of the second cervical nerve which crosses it. By its deep surface, 
with the vertebral artery, and posterior allo-nxoid ligament. 

The Ollujuus Superior, narrow below, wide and expanded above, arises by 
tendinous fibres from the upper part of the transverse process of the atlas, joining 
with the insertion of the preceding, and, passing obliquely upwards and inwards, 
is inserted into the occipital bone, between the twa curved lines, oxternal to the 
Complexus. Between the two oblique muscles and the Rectus posticus major a 
triangular interval exists, in which is scon tlio vertebral artery, and the posterior 
branch of the suboccipital nerve. 

Relations. By its superficial surface, with the Complexus and r frachelo- mastoid. 
By its deep surface , with the posterior occipito-atloid ligament. 

Nerves. The Semi spinalis dorsi and Rotatores spina? are supplied by the internal 
posterior branches of the dorsal nerves; the Semispinalis colli, Snpraspinales,^ 
and Intcrspinnlcs, by the internal posterior branches of the cervical nerves; 
r u ter tra n k v er sal os, by the internal posterior branches of the cervical, dorsal, and 
lumbar nerves ; the Mnltifidus spime, by the same, with the addition of the 
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internal posterior branches of tho sacral nerves. The Recti and Obliqui muscles 
are all supplied by tho suboccipital and great occipital nerves. 

Actions . The Erector spinie, comprising the Sacro-lumbalis, with its accessory 
muscles, the Longissimus dorsi and Spinalis dorsi, serves, as its name implies, to 
maintain tho spine in tho erect posture ; it also serves to bend the trunk backwards 
when it is required to counterbalance tho influence of any weight at the front of 
the body, as, for instance, when a heavy weight is suspended from the nock, or 
when there is any great abdominal development, as in pregnancy or dropsy ; the 
peculiar gait under such circumstances depends upon tho spino boing drawn back- 
wards, by the counterbalancing action of the Erector spinas muscles. The muscles 
which form the continuation of tho Erector spinas upwards steady the head and 
neck, and fix them in the upright position. If tho Sacro-lumbalis and Longissimus 
dorsi of one side act, they serve to draw down the chest and spine to the corre- 
sponding side. Tho Corvicalis ascendens, taking its fixed point from tho cervical 
vertebra', elevates those ribs to which it is attached. Tho Multifidus spinm acts 
successively upon tho different parts of the spine; thus, the sacrum furnishes a 
fixed point from which the fasciculi of this musclo act upon the lumbar region ; 
these then become the fixed points for the fasciculi moving the dorsal region, and 
so on throughout the entire length of tho spine ; it is by the successive contraction 
and relaxation of tho separate fasciculi of this and other muscles, that the spine 
preserves the erect posture without the fatigue that would necessarily have been 
produced, had this position been maintained by tho action of a single muscle. 
The Multifidus s pi rue, besides preserving the erect position of the spine, serves 
to rotate it, so that the front, of the trunk is turned to the kide opposite to that 
from which the musclo acts, this musclo being assisted in its action by the Obliquus 
externus abdominis. The Complexi, tho analogues of the Multifidus spina* in tho 
neck, draw the head directly backward ; if one muscle acts, it draws the head 
to one side, and rotates it so that tho face is turned to the opposite side. The 
Rectus capitis posticus minor and the Superior oblique draw the head backwards ; 
and the latter, from the obliquity in the direction of its fibres, may turn the face 
to the opposite side. The Rectus capitis posticus major and I lie Obliquus inferior 
rotate the atlas, and, with it, the cranium round the odontoid process, and turn 
the face to the same side. 


Mi;scu;s of iiik Akoomkn. 

The Muscles in this region are, the 

Obliquus Externus. Rectus. 

Obliquus Tnternus, Pyramidal is. 

Transversalis. Quadratus Lumbornm. 

Dimction (fig. 162). To dissect the abdominal muscles, make a vertical incision from the 
ensiform cartilage to the pubes, a second incision from the umbilicus obliquely upwards and 
outwards to the outer surface 0/ the chest, as high as the lower border of the fifth or sixth 
rib, and a third, commencing midway between tho umbilicus and pubes, transversely out- 
wards to the anterior superior iliac spine, and along the crest of the ilium as far as its poste- 
rior third. Then reflect the three flaps included between these incisions from within out- 
wards, in the line of direction of the muscular fibres. If necessary, the abdominal muscles 
may be made tense by inflating the peritoneal cavity through tho umbilicus. 

The Exlernnl or Descending Oblique Muscle (fig. 163) is situated on tho sido 
and fore part of tho abdomen ; being tho largest and tho most superficial of tho 
three flat muscles in this region. It is broad, thin, and irregularly quadrilateral, 
its muscular portion occupying tho sido, its aponeurosis the anterior wall of tho 
abdomen. It arises, by eight fleshy digitations, from tho External surface and 
lower borders of tho eight inferior ribs ; those digitations aro arranged in an ob- 
lique line running downwards and backwards ; the uppor ones being attached closo 

the cartilages of the corresponding ribs ; the lowest, to tho apex of the eartilago 
of tho last rib ; the mieimediate ones, to the ribs at some distance from their car- 
tilages. Tho five superior serrations increase in size from above downwards, and 
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aro received between corresponding processes of the Serratus rnagnus ; the three 
lower onos diminish in size from above downwards, receiving between them cor- 
responding processes from the Jjatissimus 
162.— Dissection of Abdomen. dorsi. From these attachments, the fleshy 

fibres proceed in various directions. Those 
from the lowest ribs pass nearly verti- 
cally downwards, to bo inserted into the 
anterior half of the outer lip of the crest 
of tho ilium; the middle and upper fibres, 
directed downwards and forwards, ter- 
minate in tendinous fibres, which spread 
out into a broad aponeurosis. This apo- 
neurosis, joined with that of the opposite 
muscle along the median line, covers the 
whole of the front of tho abdomen; above 
it is connected with the lower border of 
the Pectoralis major; below, its fibres are 
closely aggregated together, and extend 
obliquely across from the anterior superior 
spine of the ilium to the spine of the 
os pubis and the pectineal lino. In tho 
median line, it interlaces with tho apo- 
neurosis of the opposito muscle, forming 
the linca alba, and extends from the ensi- 
form cartilage to the symphysis pubis. 

That portion of the aponeurosis which 
extends between the anterior superior 
spine of the ilium and the spine of the os pubis, is a broad band, folded inwards, 
and continuous below with the fascia lata; it is called Ponpnrffs ligament . The 
portion which is reflected from Poupnrt’s ligament into the pectineal line is called 
Uimher tint's ligament * From the point of attachment of the latter to the pectineal 
line, a few fibres pass upwards and inwards, beneath the inner pillar of t.hg ring, to 
the linen alba. They diverge as they ascend, and form a thin, triangular, fibrous 
band, which is called the triangular ligament. 

In the aponeurosis of tho External oblique, immediately above the crest of the 



os pubis, is a triangular opening, the external abdominal ring , formed by a sepa- 
ration of the fibres of the aponeurosis in this situation : it serves for the trans- 
mission of the spermatic cord in the male, and the round ligament in the female. 
This opening is directed obliquely upwards and outwards, and corresponds with 
tho course of the fibres of the aponeurosis. It is bounded, below, by the crest of 
the os pubis ; above, by some curved fibres, which pass across the aponeurosis at 
the upper angle of the ring, so avS to increase its strength ; and, on cither side, by 
tho margins of the aponeurosis, which are called the pillars of the ring. Of 
these, tho external, which is, at tho same time, inferior, from the obliquity of its 
direction, is inserted into tho spine of tho os pubis. The internal, or superior 
pillar is attached to the front of the symphysis pubis, and interlaces with the 
corresponding fibres of tho opposite muscle, the fibres of the right muscle being 
superficial. To tho margius of the pillars of tho external abdominal ring is 
attached an exceedingly thin and ddlicato fascia, which is prolonged down o\ or 
tho outor surfaco of tho coni and testis. This has received the name of inter- 
columnar fascia , from its attachment to the pillars of tho ring. ^ It is also callc 
tho external spermatic fascia , from being tho most external of the fascia^ w uc 1 

cover tho spormatic cord. . . 1 

Relations. By its external surface , with iho superficial fascia, superficial epi- 
gastric and circumflex iliac vessels, and some cutaneous nerves. By its m irna, 

* All these parts will be found more particularly described below, with tho Surgical 
Anatomy of Hernia. 
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8 urfacc t -with tho Internal oblique, the lower part of tbo eight inferior ribs, and 
Intercostal muscles, the cremaster, tho Spermatic cord in tho male, and round 
ligament in the female. Its posterior border is occasionally overlapped by tho 
Latissimus dorsi ; sometimes an interval exists between tho two muscles, in which 
is seen a portion of the Internal oblique. 

163. — The External Oblique Muscle. 



Dmntion. Detach the External oblique by dividing it across, just in front of its attach- 
ment to the libs, as far as its posterior border, and separating it below from (he crest of 
ilium as far as the spine ; then separate the muscle* carefully from tho Internal oblique, which 
lies beneath, and turn it towards the opposite side* 

The Internal or Ascending Oblique Musch (fig. 164), thinner and smaller than 
the preceding, beneath which it lies, is of an irregularly quadrilateral form, 
and situated at tho side ami fore part of tho abdomen. It arises, by fleshy fibres, 
from the outer half of Pon part’s ligament, being attached to the groove on its 
tipper surface ; from tho anterior two-thirds of the middle lip of tho crest of tho 
inum, and from the lumbar fascia. From this origin, the fibres divergo : those 
from Poupart’s ligament, few in number and paler in colour than the rost, arch 
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downwards and inwards across tho spermatic cord, to he inserted, conjointly wftli 
those of the Transversalis, into tlie crest of tho os pubis and pectineal line, to the 
oxtont of half an inch, forming what is known as the conjoined tendon of the 
Internal obliquo and Transversalis ; those from tlie anterior superior iliac spino 
arc horizontal in their direction ; whilst those which arise from the fore part of 
tho crest of tho ilium pass obliquely upwards and inwards, and terminate in an 
aponeurosis, which is continued forwards to tho linea alba ; the most posterior 
fibres ascend almost vertically upwards, to be inserted into the lower borders of 
the cartilages of the four lower ribs, being continuous with the Internal Inter- 
costal muscles. 

The conjoined tendou of the Internal obliquo and Transversalis is inserted into 
the crest of the os pubis and pectineal lino, immediately behind tho external abdo- 
minal ring, serving to protect what would otherwise bo a weak point in tho abdomen. 

164. — The Internal Oblique Muscle. 



Sometimes this tendon is insufficient to resist the pressure from within, and is car- 
ried forward in front of the protrusion through the external ring, forming one of 
tlie coverings of direct inguinal hernia. . 

Tho aponeurosis of the Internal obliquo is continued forward to the middle line 
of tho abdomen, where it joins with the aponourosis of tho opposite muscle at the 
linen alba, and extends from the margin of the thorax to tlie pubes. At tho 
outer margin of the Rectus muscles, this aponeurosis, for the upper three-fourths 
of its oxtont, divides into two lamollre, which pass, one in front and the other 
bohind tho muscle, enclosing it in a kind of sheath, and reuniting on its inner 
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border at the linea alba : the anterior layer is blended with tlio aponeurosis of 
the External oblique muscle ; the posterior layer with that of the Transversal is. 
Along the lower fourth, the aponeurosis passes altogether in front of the Rectus 
without any separation. 

Relations. By its external surface, with the External obliquo, Latissimus dorsi, 
spermatic cord, and external ring. By its internal surface , with the Trans vcrsalis 
muscle, fascia transversalis, internal ring, and spermatic cord. Its lower border 
forms the upper boundary of tbo spermatic canal. 


1 65. — The Transversalis, Rectus, and Pyramidalis Muscles. 



Irtssedton. Detach the Internal oblique in order to expose tlio Transversalis beneath. 
This may be effected by dividing the muscle, above, at its attachment to the ribs ; below, 
at its connection with Poupart’s ligament and tho crest of the ilium; and behind, by a 
vertical incision extending from tho last rib to tho crest of tho ilium. The muscle should 
previously bo made tense by drawing upon it with the fingers of the left hand, and if its 
division is carefully effected, tho cellular interval between it and the Transversalis, as well as 
the direction of tho fibres pf tho latter muscle, will afford a clear guide to their separation; 
along the crest of the ilium the, circumflex iliac vessels aro interposed between them, and 
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form an important guide in separating them. The muscle should then he thrown forwards 
towards the linea alba. 

The Transversalis muscle (fig. 165), so called from tho direction of its fibres, is 
the most internal flat muscle of the abdomen, being placed immediately beneath 
the Internal oblique. It arises by fleshy fibres from the outer third of Poupart’s 
ligament, from the inner lip of the crest of the ilium,, its anterior three-fourths, 
from the inner surface of the cartilages of the six lower ribs, interdigitating with 
the Diaphragm, and by a broad aponeurosis from the spinous and transverso pro- 
cesses of tho lumbar vertebra?. Tho lower fibres curve downwards, and are 
inserted, together with those of the Internal oblique, into the crest of the os pubis 
and pectineal line, forming what was described above as tho conjoined tendon of 
these muscles. Throughout tho rest of its extent the fibres pass horizontally 
inwards, and near the outer margin of the Rectus, terminate in an aponeurosis, 
which is inserted into the linea alba ; its upper three-fourths passing behind tho 
llectus muscle, blending with the posterior lamolla of the Internal oblique ; its 
lower fourth passing in front of tho Rectus. 

liclalums. By its external surface , with tho Internal oblique, the inner surface 
of the lower ribs, and Internal intercostal muscles. Its inner surface is lined by 
the fascia transversalis, which separates it from the poritoncum. Its lower border 
forms the upper boundary of tlio spermatic canal. 

Lumbar Fascia (fig. 166). Tho vertebral aponeurosis of the Transversalis divides 
into three layers : an anterior, very thin, which is attached to the front part of tho 
apices of the transverso processes of the lumbar vertebra?, and, above, to tho lower 
margin of the last rib, where it forms the ligamcntumarcuatum externum ; a middle 
layer, much stronger, which is attached to the apices of the transverse processes ; 
and a posterior layer, attached to the apices of tho spinous processes. Between 

1 66. — A Transverse Section of the Abdomen in the Lumbar Region. 



tho anterior and middle layers is situated the Quadratus lumborum ; between the 
middle and posterior, the Erector spi^ro. The posterior lamella of this aponeurosis 
receives the attachment of tho Internal oblique ; it is also blended with the apo- 
neurosis of the Sorratits posticus inferior and with that of the Latissimus dorsi, 


forming tho lumbar fascia. • 

Dissection. To expose the Rectus muscle, open its sheath by a vertical incision extending 
from the margin of the thorax to the pubes, aud then reflect the two portions from tho 
surface of the muscle, which is easily done, excepting at the line® transverse, where so 
close an adhesion exists, that the greatest care is requisite m separating thorn. Now raise 
tho outer edge of the muscle, in order to examine tho posterior layer 
dividing the muscle in the centre, and turning its lower part downwards, the point where the 
posterior wall of tho sheath terminates in a thin curved margin will bo seen. 
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Tho Boctus Abdominis is a long flat muscle, which extends along tho whole 
length of the front of tho abdomen, being separated from its fellow of the opposite 
side by the linea alba. It is much broader above than below, and arises by two 
tendons, the external or Jarger being attached to the crest of the os pubis ; the 
intornal, smaller portion, interlacing with its fellow of the opposite side, and being 
connected with the ligaments covering the symphysis pubis. The fibres ascend 
vertically, and the muscle, becoming broader and thinner at its upper part, is 
inserted by three portions of unequal size into tlio cartilages of the fifth, sixth, 
and seventh ribs. Some fibres are occasionally connected with the costo-xiphoid 
ligaments, and side of the ensiform cartilage. 

The Rectus muscle is traversed by a series of tendinous intersections, which 
vary from two to five in number, and have received the name Lincnu tra nsve rsal. 
One of these is usually situated opposite the umbilicus, and two above that point ; 
of the latter, one corresponds to the ensiform curtilage, and the other, to the interval 
between the ensiform cartilago and the umbilicus ; there is occasionally one below 
the umbilicus. These intersections puss transversely or obliquely across the muscle 
in a zigzag course ; they rarely extend completely through its substance, some- 
times pass only halfway across it, and arc intimately adherent to the sheath in 
which the muscle is enclosed. 

The Rectus is enclosed in a sheath (fig. 166) formed by the aponeuroses of tlm 
Oblique and Trans versalis* muscles, which are arranged in the following manner. 
When the aponeurosis of llie Internal oblique arrives at the margin of the Rectus, 
it divides into two lamella.*, one of which passes in front of the Rectus, blending 
with the aponeurosis of the External oblique ; the other, behind it, blending with 
the aponeurosis of tlio Transversal is : and these, joining again at its inner border, 
are inserted into tho linea alba. This arrangement of the fascia; exists along the 
upper three-fourths of the muscle ; at the commencement of the lower fourth, 
the posterior wall of tho sheath terminates in a thin curved margin, or falciform 
edge, the concavity of which looks downwards towards the pubes ; the aponeuroses 
of all three muscles passing in front of tho Rectus without any separation. Tim 
Rectus muscle, in the situation where its sheath is deficient, is separated from tlm 
peritoneum by the transversal is fascia. 

The Pyramidalis is a small muscle, triangular in shape, placed at tho lower 
part of the abdomen, in front of the Rectus, and contained in the same sheath 
with that muscle. It arises by tendinous fibres from the front oi* the os pubis 
and the anterior pubic ligament ; the fleshy portion of the muscle passes upwards, 
diminishing in size as it ascends, and terminates by a pointed extremity, which is 
inserted into tbe linea alba, midway between the umbilicus and tin; os pubis. 
This muscle is sometimes found wanting on one or both sides ; the lower end of 
the Rectus then becomes proportionately increased in size. Occasionally, it lias 
been found double on one side, or the muscles of tho two sides are of unequal size. 
Sometimes its length exceeds what is stated above. 

The Quadratic Lumfcjrum .(fig. 161, p. 241) is situated in the lumbar region ; it is 
irregularly quadrilateral in shape, broader below than above, and consists of two 
portions. One portion arises by aponeurotic fibres from tho ilio-lumbar ligament, 
and the adjacent portion of tho crest of the ilium for about two inches, and is 
inserted into tho lower border of tho last rib t about half its length, and by four 
small tendons, into tbe apicesToF tlio transverse processes of tho third, fourth, and 
fifth lumbar vertebra?. The other portion of the musclo, situated in front of tho 
preceding, arises from tho upper borders of tho transverse processes of tho third, 
fourth, and fifth lumbar vertebra), and is inserted into the lower margin of tlio 
last rib._ The Quadratic lumborum is contained in a sheath formed by tho anterior 
and middle lamella; of the aponeurosis of origin of the Transvorsalis. 

Nerves. The abdominal muscles arc; supplied by tho lower intercostal, ilio-hypo- 
gastiic, ami ilio-ingiiinal nerves. The Q nod rat 11 s lumborum receives filaments 
from the anterior branches of tlio lumbar nerves. 

In the description of tho abdominal muscles, mention lias frequently been made 
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of the linca alba, linetu scmilunarcs, linca> transverse* ; whenTUio dissection of tho 
muscles is completed, tlieso structures should be examined. 

The l him alba is a tendinous raphe or cord seen along tho middle lino of the 
abdomen, extending from the cusiform cartilage to the pubes. It, is placed 
between the inner borders of the Reeti muscles, and formed by the blending of 
the aponeuroses of the Oblique and Transversal is muscles. It is narrow below, 
corresponding^ to the narrow interval existing between tho Reeti, but broader 
fibove, as these muscles diverge from one another in their ascont, becoming of 
considerable breadth after great distension of tho abdomen from pregnancy or 
ascites. It presents numerous apertures for the passage of vessels and nerves ; 
the largest of these is the umbilicus, which in tho fcotus transmits the umbilical 
vessels, but in the adult is obliterated, the cicatrix being stronger than tho neigh- 
bouring parts ; hence umbilical hernia occurs in tho adult above the umbilicus, 
whilst in the foetus it occurs at the umbilicus. The linca alba is in relation, in 
front, with tho integument, to which it is adherent, especially at the umbilicus; 
behind, it is separated from the peritoneum by tho transvorsalis fascia ; and below, 
by the urachus, aiul tho bladder, when that organ is distended. 

Tho liitviv sc nu‘ l unarm are two curved tendinous lines, placed one on each 
side of tiie liriea alba. Each corresponds with the outer border of the Rectus 
muscle, extends from ilie^artilago of the eighth rib to the pubes, and is formed 
by the aponeurosis of tho Internal obi i quo at its point of division to enclose the 
Rectus, where it is reinforced in front and behind by the External oblique and 
Transversal is. 

The linnv Iramw.wv arc throe or four narrow transverse lines which intersect 
the Rectus muscle as already mentioned : they connect t-lie linca' somilunarcs with 
the liriea alba. 

Ariluns. The abdominal muscles perform a threefold action. 

When the pelvis and thorax are fixed, they compress tho abdominal viscera, 
by constricting the cavity of the abdomen, in which action they are materially 
assisted by the descent of the diaphragm. T5y these means the foetus is cxpollod 
from the uterus, the Pieces from tho rectum, the urine from the bladder, and its 
contents from the stomach in vomiting. # 

If the spine is Jixed, these muscles compress the lower part of the thorax, 
materially assisting in expiration. If the spine is not fixed, tho thorax is bent 
directly forward, when the muscles of both sides act, or to either side when those 
of the two sides act alternately, rotation of the trunk at the same time taking place 
to the opposite side. 

If tl to t horax is fixed, these muscles acting together, draw tho ’pel vis upwards, 
as in climbing; or, acting singly, they draw the pelvis upwards, aud rotate the 
vertebral column to one side or the other. Tho Recti muscles, acting from below, 
depress the thorax, and consequcnty flex tho vertebral column ; when acting from 
above, they flex tho polvis upon tho vertebral column. Tho Pyratnidales are 
tensors of the linea alba. . 

Tho Quadrat us lumborum, by tho portion inserted into tho last rib, draws 
down and fixes that bone, acting thereby as a muscle of forced expiration : by tho 
portion inserted into the lumbar vertebra*, it draws tho spine towards the ilium, 
and thus inclines the trunk towards its own side : or, if the thorax and spine bo 
fixed, it may act upon the pelvis— raising it towards its own side when only one 
m u solo is put in action, and when botlt muscles act together, either from below or 
above, they Ilex the trunk. 

Muscles and Fascle of the Thorax. 

The Muscles exclusively connected with tho bones in this region are few in 
mini her. They are tho 

Intercostales Extend. Infrncostales. ^ # 

Intereostalcs Intend. Triangularis Sterni. 

Leva tores Costarum. 



2 54 


MUSCLES AND FASGLE. 


Intercostal Fascuv. A thin but firm layer of fascia covers the outer surface of 
the Extornal intercostal and tlio inner surface of the Internal intercostal muscles ; 
and a third layer, more delicate, is interposed between the two planes of muscular 
fibres. These are the intercostal fascia 1 ; they are best inarkod in those situations 
where the muscular fibres are deficient, as between the External intercostal 
muscles and sternum, in front; and between the Internal intcrcostals and spine, 
behind. 

The Intercostal Muscles (fig. 170) are two thin pianos of muscular and tondinous 
structure, placed one over the other, filling up the intercostal spaces, and being 
directed obliquely between the margins of the adjacent ribs. They have received 
the name * external * and 4 internal,’ from the position thoy bear to one another. 

The External Intercostal s are eleven in number on each* Bide, being attached to 
the adjacent margins of each pair of ribs, and extending from the tubercles of 
tho ribs, behind, to the commencement of the cartilages of the ribs, in front, 
where they terminate in a thin membranous aponeurosis, which is continued for- 
wards to tho sternum. Thoy arise from tlio outer lip of tho groove 011 tho lower 
border of each rib, and are inserted into the upper border of the rib below. 
In the two lowest spaces they extend to tho gnd of the ribs. Their fibres are 
directed obliquely downwards and forwards, in a similar direction with those of 
the External oblique muscle. They are thicker than the Internal intercostal s. 

Relations. By their outer surface , with tho muscles which immediately invest 
the chest, viz. the Pectoralis major and minor, Serratus mtiguus, Rhomboideus 
major, Serratus posticus superior and inferior, Scalenus posticus, Sacro-lumbalis, 
Longissimus dorsi, Ccrvicalis ascendcns, Transvcrsalis colli, Lcvatores costarum, 
and tho Obliquus exfcernus abdominis. By their internal surface , with a thin 
layer of fascia, which separates them from the intercostal vessels and nerve, and 
the Internal intercostal muscles, and, behind, from tho pleura. 

The Internal Intcrcostals , also eleven in number on each side, are placed on 
the inner surface of the preceding, commencing anteriorly at the sternum, in the 
interspaces between the cartilages of tho true ribs, and from the anterior extre- 
mities of the cartilages of the false ribs ; and extend backwards as far as the 
angles of tho ribs, where they are continued to the vertebral column by a thin 
aponeurosis. They arise from the inner lip of the groove on the lower border of 
each rib, as well as from the corresponding costal cartilage, and are inserted into 
the upper border of the rib below. Their fibres are directed obliquely downwards 
and backwards, decussating with the fibres of tho preceding. 

Relations . By their external surface , with the External intcrcostals, and tho 
intercostal vessels and nerves. By their internal surface , with the Pleura costalis, 
Triangularis sterni, and Diaphragm. 

The Intercostal muscles consist of muscular and tendinous fibres, tho latter being 
longer and more numerous than the former ; hence tho walls of the intercostal 
spaces possess very considerable strength, to which the crossing of tho muscular 
fibres materially contributes. 

A muscle or muscular slip is occasionally found running more or loss vertically upwards 
?er the anterior parts of the ribs, which has been named * Supracostal muscle ’ by Mr. J. 
Wood(*Proc. Royal Soc./ June 15, 1865), and i Rectus thoracis’ by Prof. Turner (' Joum. 
of Anat. and PhysJ ser. 2, No. II., p. 392). The latter writer conjectures that it is homo- 
logous with the prolongation of the Rectus abdominis muscle to the thorax, which is 
met with in some animals. In a case figured by Prof. Turner, the muscle arose by two 
heads, one from the fifth rib (the breadth of which alone separated it from the Iiectus 
abdominis) and the other from the fourth, and ascended beneath tho Pectoralis major 
muscle to he inserted into the first rib, close to the tendon of the Subclavius muscle. 

The Infracostates consist of muscular and aponeurotic fasciculi, which vary in 
number and length ; they arise from the inner surfaco of one rib, and are inserted 
into the inner surface of the first, second, or third rib below. Their direction 
is most usually oblique, like tho Internal intcrcostals. They are most frequont 
Metween the lower ribs. 

v The Triangvlaris Sterni is a thin plane of muscular and tendinous fibres, 
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situated upon the innor wall of the front of the chest. It arises from the lower 
part of the side o{* tho sternum, from the inner surfaco of the ensiform cartilago, 
and from the sternal ends of tho costal cartilages of the three or four lower true 
ribs. Its fibres diver go upwards and outwards, to he inserted by fleshy dictations 
into tho lower .border and inner surfaces of the costal cartilages of tho second, 
third, fourth, and fifth ribs. The lowest fibres of this muscle are horizontal in 
their direction, and are continuous with those of tho Transversal is ; thoso which 
succeed aro oblique, whilst tho superior, fibres are almost vorticle. This muscle 
varies much in its attachment, not only in different bodies, but on opposite sides 
of tho. same body. . 

liclations. In front , with tho sternum, ensiform cartilage, costal cartilages, Inter- 
nal intercostal muscles, and internal marrynary vessels. Behind , with the pleura, 
pericardium, and anterior mediastinum. 

The Ijevafarw Oostarum (fig. 161), twelve in number on each side, are small 
tendinous and fleshy bundles, which arise from tho extremities of tho transverse 
processes of the dorsal vertebra?, and passing obliquely downwards and outwards, 
aro inserted inty the upper rough surface of the rib below them, between the tuborcle 
and the angle. That for tho first rib arises from the transverse process of the last 
cervical vertebra, and that for the last from the eleventh dorsal. The Inferior 
lovalores divide into two fasciculi, one of which is inserted as above described ; 
the other fasciculus passes down to the second rib below its origin ; thus, each of 
tho lower ribs receives fibres from tho transverse processes of two vertebra). 

Nerves. The muscles of this group are supplied by the intercostal nerves. 

Actions . The Intercostals are the chief agents in tho movement of the ribs in 
ordinary respiration. The External intercostals raise tho ribs, especially their foro 
part, and so increase the capacity of the chest from before backwards ; at the same 
time they evert their lower borders, and so enlarge the thoracic cavity transversely. 
Tho Internal intercostals, at the side of the thorax, depress tho ribs, and invert 
their lower borders, and so diminish the thoracic cavity; but at the foro part of 
fhc chest theso muscles assist the External intercostals in raising the cartilages.* 
The Levatores Costarum assist the External intercostals in raising the ribs. The 
Triangularis sterni draws down the costal cartilages ; it is therefore an expiratory 
musclo. 

Musclrs of Inspiration and Aspiration. The muscles which assist the action of the 
Diaphragm iu inspiration aro tho Intercostals and the Levatores costarum as above 
stated, the Scaleni, the Serratus posticus superior, and to a slight extent the Sub- 
clavius. When the need for more forciblo action exists, the shoulders and the base 
of the scapula are fixed, and then tho powerful muscles of forced inspiration come 
into play ; the chief of these aro the Serratus magnus, Latissimus dorsi, and tho 
I'eotoralcs, particularly the Pcctoralis minor. The Sterno-mastoid also, when 
tho head is fixed, assists in forced inspiration ; by drawing up the sternum, and by 
fixing tho clavicle, and thus affording a fixed point for the action of the muscles of 
the chost. 

Tho ordinary action of expiration is merely passive, tho resilience of the ribs and 
the elasticity of tho lungs producing a tendency to a vacuum. This causes the ascent 
of the abdominal viscera covered by the Diaphragm. Forced expiratory actions 
arc performed mainly by tho flat muscles (Obliqui and Transversolis) of the 

* The view of the action of the Intercostal muscles given in the text is that which is 
taught by Hutchinson (‘ Cycl. of Anat. and Thys.,' art. Thorax ), and is usually adopted in 
our schools. It is, however, much disputed. Hamberger believed that the External inter- 
costals act as olovators of the ribs, or muscles of inspiration, while the Internal act in 
expiration. Haller taught that both sets of muscles act in common — Hz. as muscles of 
inspiration — and this view is adopted by many of the best anatomists of the Continent^ and 
appears supported by many observations made on tho human subject under various conditions 
of disease, and on living animals in whom tho muscles have been exposed under chloroform. 
The reader mav consult an interesting paper by Dr. Cleland, in tho 4 Journal of Anat. and 
l»hys./ No. II.,’ May 1867, p. 209, On the llutchinsoninn Theory of the Action of the 
Intercostal Muscles/ who refers also to Ilenlo, Luschka, Budge, and Baiimler, 4 Observations 
on the Action of tho Intercostal Muscles/ Erlangen, i860. (In 1 New Syd. SocJs Year- 
Book for 1861/ p. 69.) 
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abdomen, assisted also by the Rectus. Other muscles of forced expiration arc 
the Internal intorcostals and Triangularis sterni (as above mentioned), the 
Serralus posticus inferior, Llic Quadratic lumbonun, aud the Sacro-lurnbalis. 


Di vniK.vcnvnc 
Diaphragm. 

The Diaphragm (Aotypuy/iu, a partition wall) (fig. 167) is a thin musculo-fibrous 
septum, placed obliquely at the junction of the upper with the middle third of the 
trunk, and separating the thorax fi*om the abdomen, forming the floor of the former 
cavity and the roof of the latter. It is elliptical, its longest diameter being from 
side to side, somewhat fan-shaped, the broad elliptical portion being horizontal, the 
narrow part, which represents the handle of the fan, vertical, and joined at right 
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angles to the former. It is from this circumstance that some anatomists describe it 
as consisting of two portions, the upper or great muscle of the Diaphragm, and tho 
lower or lessor muscle. It arises from tho # wholo of tho internal circumference of 
the thorax being attached, in front, by fleshy fibres to tho ensiform cartilage ; on 
either side, to the inner surface of tho cartilages and bony portions of the six or 
seven inferior jibs, interdigi fating with the Transversal is ; and behind, to two 
aponenrotic arches, named the ligamcntum arcuatum externum and in torn um, and 
to tho lumbar vertebrae. Tho fibres from these sources vary in length ; those aris- 
ing from tho ensiform appendix arc very short and occasionally aponeurotic ; those 
from the ligamonta arcuata, and more especially those from the ribs at the side of 
tho chest, are longer, describe well-marked curves as they ascend, and finally con- 
verge to be inserted into the circumference of tho central tendon. Between tho sides 
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of the muscular slip from the ensiform appendix and the cartilages of the adjoining 
ribs, the fibres of the Diaphragm are deficient, the interval being filled- by areolar 
tissue, covered on the thoracic side by the pleuroo ; on the abdominal, by the perito- 
neum. This is, consequently, a weak point, and a .portion of the contents of the 
abdomen may protrude into the chest, forming phrenic or diaphragmatic heruia, or 
a collection of pus in the mediastinum may descend through it, so as to point at tho 
epigastrium. 

The ligamenlum arcuatum internum is a tendinous arch, thrown across tho 
upper part of the Psoas magnus muscle, on each side of the spine. It is connected, 
by one end, to the outer side of the body of the first, and occasionally the second 
lumbar vertebra^ being continuous with the outer side of the tendon of the 
corresponding crus ; and, by the other ond, to the front of the transverse process 
of the second lumbar vertebra. 

The ligamentum arcuatum externum is the thickoned upper margin of the anterior 
lamella of the transversalis fascia ; it arches across the upper part of the Quadratus 
lumborum, being attached, by one extremity, to the front of the transverse process 
of the second lumbar vertebra ; and, by tho other, to the apex and lower margin 
of the last rib. 

To the spine, the Diaphragm is connected by two crura, which are situated on 
tho bodies of tho lumbar vertebrae, one on each side of the aorta. The crura, at 
their origin, are tendinous in structure ; the right crus, larger and longer than the 
left, arising from the anterior surface of tho bodies and intervertebral substances 
of the second, third, and fourth lumbar vertebrae ; tho left, from the second and 
third ; both blending with the anterior common ligament of the spine. A tendinous 
arch is thrown across the front of the vertebral column, from the tendon of one 
crus to that of the other, beneath which passes the aorta, vena azygos major, and 
thoracic duct. The tendons terminate in two large fleshy bellies, which, with the 
tendinous portions above alluded to, are called tho crura y or pillars of the dia- 
phragm . The outer fasciculi of the two crura are directed upwards and outwards 
to the central tendon ; but the inner fasciculi decussate in front of the aorta, and 
then diverge, so as to surround the oesophagus before ending in the central tendon. 
The anterior and larger of these fasciculi is formed by the right crus. » 

The Oentral or Gordiform Tendon of .the Diaphragm is a thin tendinous apo- 
neurosis, situated at the centre of the vault formed by the muscle, immediately 
beneath the pericardium, with which its circumference is blended. It is shaped 
somewhat like a trefoil leaf, consisting of throe divisions, or leaflets, separated from 
one another by slight indentations. Tho right leaflet is the largest ; the middle 
one, directed towards tho ensiform cartilage, tho next in size ; and the left, tho 
smallest. In structure, the tendon is composed of several planes of fibres, which 
intersect one another at various angles, and unite into straight or curved bundles — 
an arrangement which affords it additional strength. 

The Openings connected with the Diaphragm are three large and several 
smaller apertures. The former are the aortic, the oesophageal, and the opening 
for the vena cava. 

The aortic opening is the lowest and the most posterior of the three largo aper- 
tures connected with this muscle. It is situated iu the middle line, immediately 
in front of the bodies of the vertebrae ; and is, therefore, behind the Diaphragm, 
not in it. It is an osseo-aponeurotio aperture, formed by a tendinous arch thrown 
across the front of the bodies of the vertebrae, from the eras on one side to that 
on the other, and transmits the aorta, vena azygos major, thoracic duct, and occa- 
sionally the left sympathetic nerve. ~“T" 

The oesophageal opening , elliptical in form, muscular in structure, and formed by 
the two crora, is placed above, and, at the same time, anterior, and a little to tho 
left of tho preceding. It transmits the oesophagus and pneumogastric nerves. 
The anterior margin of this aperture is occasionally tendinous, being formed by t 
the margin of the oentral tendon. 

• The opening for the vena cava is the highest; it is quadrilateral in form, ten- 
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dinotis in structure, and placed at the junction of the right and middle leaflets of 
the central tendon, its margins being bounded by four bundles of tendinous fibres, 
which meet at right angles. 

The right crus transmits the sympathetic and the 5 greater and lesser splanchnic 
nerves of the right side ; the left crus, the greater and lesser splanchnic nerves of 
the left side, and the vena azygos minor. 

The Serous Membranes in rolation with tho Diaphragm, aro four in number : 
three lining its upper or thoracic surface ; ono its abdominal. The three serous 
membranes on its upper surface aro the pleura on oither side, and the serous layer 
of the pericardium, which covers tho middle portion of tho tendinous centre. The 
serous membrane covering its under surface is a portion of the general peritoneal 
membrane of the abdominal cavity. 

The Diaphragm is arched, being convex towards the chest, and concave to tho 
abdomen. The right portion forms a complete arch from boforo backwards, being 
accurately moulded over the convex surface of tho liver, and having resting upon 
it the concavo base of the right lung. The left portion is arched from before 
backwards in a similar manner ; but tho arch is narrowor in front, being encroached 
upon by the pericardium, and lower than the right, at its summit, by about three- 
quarters of an inch. It supports the base of tho left lung, and covers the great 
end of tho stomach, the spleen and left kiduoy. The central portion , which sup- 
ports the heart, is higher, in front at the sternum, and behind at the vertebras, 
than the lateral portions; tho reverse is the case in the parts further removed 
from the surface of the body. 

The height of the Diaphragm is constantly varying during respiration, the 
muscle being carried upwards or downwards from the average level ; its height 
also varies according to the degree of distension of the stomach and intestines, and 
the size of the liver. After a forced expiration, the right arch is on a level, in front, 
with the fourth costal cartilage ; at the side, with the fifth, sixth, and seventh ribs; 
and behind, with the eighth rib ; tho left arch being usually from one to two ribs 
breadth below the level of the right one. In a forced inspiration, it descends from 
one to two inches ; its slope would then be represented by a lino drawn from tho 
ensiforrti cartilage towards the tenth rib. 

Nerves . The Diaphragm is supplied by* the phrenic nerves. 

Actions . The action of the Diaphragm modifies considerably tbo sizo of the 
chest, and the position of the thoracic and abdominal viscera. During a forced 
inspiration, the cavity of the thorax is enlarged in the vertical direction from 
two to threo inches, partly by the ascent of the walls of the chest, partly by tho 
descent of the Diaphragm. The chest, consequently, encroaches upon tho 
abdomen : the lungs are expanded, and lowered, in relation with tho ribs, nearly 
two inches ; the heart being drawn down about an inch and a half ; the descent of 
the latter organ taking place indirectly through the medium of its connection with 
the lungs, as well as directly by. means of the central tendon to which tho peri- 
cardium is attached. Tho abdominal viscera are also pushed down (tho liver, to 
the extent of nearly three inches), so that these organs are no longer protected 
by tho ribs. During expiration , when the Diaphragm is passive, it is pushed up 
by the action of the abdominal muscles ; tho cavity of the abdomen (with the 
organs contained in it), encroaches upon the chest, by which the lungs and heart are 
compressed upwards, and the vertical diarqetor of the thoracic cavity diminished. 
The Diaphragm is passive when raised or lowered, by the abdominal organs, in* 
dependency of respiration, in proportion as they are large or small, full or empty ; 
hence the oppression felt in the chest after a full meal, or from flatulent distension, 
of the stomach and intestines. 

In all expulsive acts the Diaphragm is called into action, to give additional 
power to each expulsive effort. Thus, before sneezing, coughing, laughing, and 
% crying ; before vomiting f previous to the expulsion of the urine and faces, or of 
K he foetus from the womb, a. deep inspiration takes place.* 

For a detailed description of the general relations of the Diaphragm, and its action, refo 

)r. Sibaon’s * Medical Anatomy.’ 
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MUSCLES AND FASCIAE OF THE UPPER EXTREMITY. 

r rijo Muscles of tho Upper Extremity are divisible into groups, corresponding 
with the different rogions of the limb. * ° 


OK THE SHOULDER. 
Anterior Thoracic Region, 
Pectoralisf major. 

Pectoral is minor. 

Subclavius. 

Lateral Thoracic Region . 
Sorratus rnagnus. 

Acromial Region . 

Deltoid. 

Anterior Scapular Region. 
Subscapularis. # 

Foster ior Scapular Region . 
Supraspinatus. 

Infraspinatus. 

Teres minor. 

Teres major. 

Of the Arm. 
Anterior Humeral Region. 
Coraco-braehialis. 

Biceps. 

Brachial is anticus. 

Fosterior Humeral Region. 
Triceps. 

Subanconcus. 

Of the Forearm. 
Anterior Brachial Region. 
rPronator radii teres, 
o ^ Flexor carpi radialis. 

§ Palmaris'longus. 

I Flexor carpi ulnaris. 

50 LFlexor sublimis digitorum. 


cl, h f Flexor profnndus digitorum. 

8 £>< Flexor longus pollicis. 

W i -3 L Pronator quadratus. 

Radial Region . 

Supinator longus. 

Extensor carpi radialis longfor. 

Extensor carpi radialis brevior. 

Fosterior Brachial Region. 

■g ^ f Extensor communis digitorum. 
e g ^ J Extensor minimi digiti. 

I Extensor carpi ulnaris. 
eg L Anconeus. 

^Supinator brevis. 

^ j Extensor ossis metacarpi pollicis. 
8 Extensor primi iuternodii pollicis. 
R hA Extensor secundi iuternodii pollicis. 

^Extensor indicis. 

Of the Hand. 

Radial Region. 

Abductor pollicis. 

Flexor ossis metacarpi pollicis (opponens). 
Flexor brevis pollicis. 

Adductor pollicis. 

Ulnar Region. 

Palmaris brevis. 

Abductor minimi digiti. 

Flexor brevis minimi digiti. 

Flexor ossis metacarpi minimi digiti 
(opponens). 

Falmar Region. 

Lumbrioales. 

Interossei palmares. 

Interossei dorsales. 


Dissection of Pectoral Region and Axilla (fig. 168). The arm being drawn away from the 
side nearly at right angles with the trunk, and rotated outwards, make a vertical incision 
through tno integument in the median line of the chest, from the upper to the lower part of 
tho sternum ; a secoud incision along the lower border of the Pectoral muscle, from the 
ensiform cartilage to the other side of the axilla ; a third, from the sternum along the clavicle, 
as far ad its centre ; and a fourth, from the middle of the clavicle obliquely downwards, along 
the interspace between the Pectoral and Deltoid muscles, as low as the fold of the arm-pit. 
The flap of integument is then to be dissected off in the direction indicated in the figure, but 
not entirely removed, as it should be replaced on completing the dissection. If a transverse 
incision is now made from the lower end of the sternum to the side of the chest, as far as 
the posterior fold of the arm-pit, and the integument reflected outwards, fho axillary space 
will be more completely exposed. 


Fascia of the Thorax. 

Tho superficial fascia of the thoracio region is a loose cellulo fibrous layer, 
continuous with the superficial fascia of tho neck and upper extremity above, and 
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S.Dis&eetion <rf 

SHOULDER ft ARM 


of the abdomen below ; opposite the mamma, it subdivides into ‘two layers, one of 

which passes in front, the other be- - Tf « A 

hind that gland ; and from both of «6S_IWt,on of Upper Extrennty. 

these layers numerous sopta pass 
into its substance, support] Jig its 
various lobes : from the anterior 
layer, fibrous processes pass for- 
ward to the integument and nipple, 
enclosing in their areola} masses of 
fat. These processes wore called 
by Sir A. Cooper the ligawenta 
8 uspen 8 oria , from the support they 
afford to the gland in this situation. 

On removing the superficial fascia, 
the deep fascia of the thoracic region 
is exposed : it is a thin aponeurotic 
lamina, covering the surface of the 
great Pectoral muscle, and sending 
numerous prolongations between its 
fasciculi : it is attached, in the mid- 
dle line, to the front of the sternum ; 
and, above, to the clavicle : it is 
very thin over the upper part of 
the muscle, somewhat thicker in 
the interval between the Pectoralis 
major and Latissimus dorsi, where 
it closes in tho axillary space, and 
divides at the margin of the latter 
muscle into two layers, one of 
which passes in front, and tho other 
behind it ; these proceed as far as the spinous processes of tho dorsal vertebra), 
to which they are attached. At the lower part of the thoracic region, this fascia is 
well developed, and is continuous with the fibrous sheath of tho Recti muscles. 



/. Dissection of 
PECTORAL REGION 

antt axilla 


BEND of ELBOW 


1+ . FORE- ARM 


3 » PALM of I IAIMO 


Anterior Thoracic Region. 

Pectoralis Major. Pectoralis Minor. 

Subclavius, 

The Pectoralis Major (fig. 169) is a broad, thick, triangular muscle, situated at 
tho upper and fore part of tho chest, in front of the axilla. It arises from the 
anterior surface of the sternal half of the clavicle ; from half the breadth of the 
front of the sternum, as low* down as the attachment of the cartilage of tho 
sixth or seventh rib ; its origin consisting of aponeurotic fibres, which intersect 
with those of tho opposito muscle ; it also arises from the cartilages of all the 
true ribs, with the exception, frequently, of the first, or of the seventh, or both ; 
and from the aponeurosis of tho External oblique muscle of the abdomen. The 
fibres from this extensive origin converge towards its insertion, giving to the muscle 
a radiated appearance. Those fibres which arise from the clavicle pass obliquely 
outwards and downwards, and are usually separated from the rest by a cellular 
interval : those .from the lower part of the sternum, and the cartilages of the lower 
true ribs, pass upwards and outwards ; whilst the middle fibres pass horizontally. 
As /these three sets of fibres converge, they are so disposed that the upper overlap 
th^middle, and the middle the lower portion, the fibres of tho lower portion being 
c folded backwards upon (hemselves; so that those fibres which are lowest in front 
become highest at their point of insertion. They all terminate in a fiat tendon, 
- about two inches broad, which is inserted into the anterior bicipital ridge of th$ 
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humerus. This tendon consists of two laminro, placed one in front of the other, 
and usually blended together below. The anterior, the thicker, receives the cla- 
vicular and upper half of the sternal portion of the muscle ; the posterior lamina 
receiving the attachment of the lower half of the sternal portion. From this 
arrangement it results, that the fibres of the upper and middle portions of tho 
muscle are inserted into the lower part of the bicipital ridge ; those of the lower 
portion, into the upper part. The tendon, at its insertion, is connected with that 
of tho Deltoid ; it sends up an expansion over the bicipital groove to the head of 
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tho humerus ; another backwards, which linos the groove j and a third to the fascia 
of the arm. 

Relations . By its anterior surface} with the Plat.ysma, the mammary gland, the 
superficial fascia, and integument. By its posterior surface-- its thoracic portion, 
with the sternum, the ribs and costal cartilages, the Subelavius, Pectoralis minor, 
Serratus raagnus, and the Intercosfcals ; its cmllary portion forms the anterior 
wall of the axillary space, and covers the axillary vessels and nerves. Its upper* 
border lies parallel with the Deltoid, from which it is separated by the cephalic 
vein and descending branch of the thoracico-acromialifl artery. Its lower 0 r 
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forms the anterior margin of the axilla, being at' first separated from the Latissimns 
dorsi by a considerable interval ; but both muscles gradually converge towards the 
outer part of the^space. 

Peculiarities . In muscular subjects, ihe sternal origins of tho two Pectoral muscles are 
separated only by a narrow interval ; but this interval is enlarged where* these muscles are ill 
developed. Very rarely, tho wholo of tho sternal portion is deficient. Occasionally, one or 
two additional muscular slips arise from the aponeurosis of the External oblique, and become 
united to the lower margin of the Pectoralis major. A slender muscular slip is occasionally 
found lying parallel with the outer margin of the sternum, overlapping the origin of the 
pectoral muscle. It is attached, by one end, to tho upper part of the sternum near the origin 
of the sterno-iuastoid ; and, by the other, to the anterior wall of the sheath of the Kectus 
abdominis. It lias received the name i llectus stemalis.* 

Direction. Detach the Pectoralis major by dividing the muscle along its attachment to 
the clavicle, and by making a vertical incision through its substance a little external to its 
line of attachment to the sternum and costal cartilages. The muscle should then be reflected 
outwards, and its tendon carefully examined. The Pectoralis minor is now exposed, and 
immediately above it, in the interval between its uppor border and tlie clavicle, a strong 
fascia, the costo-coracoid membrane. 

Tho costa-coracoid membrane protects tho axillary vessels and nerves ; it is 
very thick and dense externally, where it is attached to tho coracoid process, and 
is continuous with tho fascia of the arm ; more internally, it is connected with tho 
lower border of the clavicle, as far as the sternal extremity of the first rib ; traced 
downwards, it passes behind the Pectoralis minor, surrounding, in a more or less 
complete sheath, the axillary vessels and nerves ; and above, it sends a prolongation 
behind the Subclavius, which is attached to the lower border of the clavicle, and 
so encloses the muscle in a kind of sheath. The costo-coracoid membrane is 
pierced by the cephalic vein, the thoracico-acromialis artery and vein, superior 
thoracic artery and anterior thoracic nerve. 

The Pectoralis Mimrr (fig. 170) is a thin, flat, triangular muscle, situated at 
the upper part of tlie thorax, beneath the Pectoralis major. It arises by three 
tendinous digitations, from tfic upper margin and outer surface of tlie third, fourth, 
and fifth ribs, near their cartilages, and from tho aponeurosis covering the Inter- 
costal muscles ; the fibres pass upwards and outwards, and converge to form a flat 
tendoif, which is inserted into the anterior border of tho coracoid process of tho 
scapula. 

Iielation8 . By its anterior surface , with the Pectoralis major, and tho superior 
thoracic vessels and* nerves. By its posterior surface , wth the ribs, Intercostal 
muscles, Serratus magnus, the axillary space, and tho axillary vessels and nerves. 
Its upper border is separated from tho clavicle by a triangular interval, broad 
internally, narrow externally, bounded in front by tho costo-coracoid membrane 
and internally by the ribs. In this space are seen tlie axillary vessels and nerves. 

The costo-coracoid membrane should now be removed, when the Subclavius muscle will 
bo seen. 

The Subclavius is a long,, thin, spindle-shaped muscle, placed in the interval 
between tho clavicle and tlie first rib. It arises by a short, thick tendon from tho 
cartilage of the first rib, in front of the rhomboid ligament; the fleshy fibros 
proceed obliquely outwards, to be^fherted into a deep groove on the under surfaco 
of the middle third of the clavicle. 

Relations. By its upper surface , with tho clavicle. By its under surface , it is 
separated from the first rib by the axillary •vessels and nerves. Its anterior surface 
is separated from the Pectoral major by a strong aponeurosis, which, with tho 
clavicle, forms an osteo-fibrous sheath in which the muscle is enclosed. 

If the costal attachment of the Pectoralis minor is divided across, and the muscle re- 
flected outwards, the axillary vessels and nerves are brought fully into view, and should be 
examined. . 

Nerves, The Pectoral ma$clos are supplied by the anterior thoracic nerves ; the 
Subclavius, by a filament from tho cord formed by the union of the fifth and sixth 
cervical nerves. * 

Actions. If tlio awn ha& Been raised by the Deltoid, the Pectoralis major will 
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conjointly with the Latissimus dorsi and Teres major, depress it to the side of 
the chest ; and, if acting singly, it will draw the arm across the front of the chest. 
The Pectoralis minor depresses the point of the shoulder, drawing the scapula 
downwards and inwards to the thorax. The Subclavius depresses the shoulder, 
drawing the clavicle downwards and forwards. When the arms are fixed, all three 
muscles act upon the ribs, drawing them upwards and expanding the chest, and 
thus becoming very important agents in forced inspiration. Asthmatic patients 
always assume this attitude, fixing the shoulders, so that all these muscles may bo 
brought into action to assist in dilating the cavity of the chest. 

Lateral Thoracic Region. 

Serratus Magnus. 

Tho Srrratun Magnus (fig. 170) is a broad, thin, and irregularly quadrilateral 
muscle, situated at tho upper part and side of the chest. It arises by nine fleshy 


170. — Muscles of the Chest and Front of the Arm, with the Houndaries 
of the Axilla. 



dictations from tlio outer snrface and . upper border of tbo eight upper ribs (the 
second rib having two), and from the aponeurosis covering the upper intercostal 
spaces, and is inserted into tho whole length of tlio inner margin of the posterior 
border of the scapula. This' muscle has been divided into three portions, a superior, 
middle, and inferior,; on account, of the difference in tlio direction, and in tho extent 
of attachment o? each part. Tho upper portion, separated from the nutty a 
cellular interval, is a narrow, but thick fasciculus, which arises by two digital ions 
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from the first and second ribs, and from the aponeurotic arch between them ; .its 
fibres proceed upwards, outwards, and backwards, to be inserted into the triangular 
smooth surface on the inner sido of the superior angle of the scapula. The middle 
portion of the muscle arises by three digitations from the second, third, and fourth 
ribs, it forms a thin and broad muscular layer, which proceeds horizontally back- 
wards to be inserted into the posterior border of the scapula, between the superior 
and inferior angles. The lower portion arises from the fifth, sixth, seventh, and 
eighth ribs, by four digitations, in tho intervals between which are received cor- 
responding processes of the Extornal oblique ; the fibres pass upwards, outwards, 
and backwards, to bo inserted into the inner surface of the inferior angle of the 
scapula, by an attachment partly muscular, partly tendinous. 

Relations . This muscle is covered, in front, by tho Pectoral muscles ; behind, by 
the Subscapularis ; above, by tho axillary vessels and nerves. Its deep surface 
rests upon the ribs and Intercostal muscles. 

Newes. The Serratus magnus is supplied by the posterior thoracic nerve. 

Actions. The Serratus magnus is the most important external inspiratory 
muscle. When tho shoulders are fixed, it elevates the ribs, and bo dilates the 
cavity of the chest, assisting the Pectoral and Subclavius muscles. This muscle, 
especially its middle and lower segments, draws the base and inferior angle of the 
scapula forwards, and so raises the point of the shoulder by causing a rotation of 
the bone on the side of the chest ; assisting the Trapezius musclo in supporting 
weights upon the shoulder, tho thorax being at the same time fixed by preventing 
the escape of the included air. 

Dissedton. After completing the dissection of the axilla, if the muscles of the back have 
been dissected, the upper extremity should be separated from the trunk. Saw through 
the clavicle at its centre, and then cut through the muscles which connect the scapula and 
arm with .the trunk, viz. the Pectoralis minor, in front, Serratus magnus, at the side, and 
the Levator anguli scapulae, the Rhomboids, Trapezius, and Latissimus dorsi behind. Those 
muscles should be cleaned and traced to their respective insertions. Then make tin incision 
through the integument, commencing at the outer third of the clavicle, and extending along 
the margin of that bone, the acromion process, and spine of the scapula ; tho integument 
should bo dissected from above downwards and outwards, when the fascia covering the 
Deltoid is exposed (fig. 168, No. 3). 

The superficial fascia of the upper extremity, is a thin cell ulo- fibrous lamina, 
containing between its layers the superficial veins and lymphatics, and tho cuta- 
neous nerves. It is most distinct in front of tho elbow, and contains very large 
superficial veins and nerves ; in the hand it is hardly demonstrable, the integument 
being closely adherent to the deep fascia by dense fibrous bands. Small subcu- 
taneous bursro are found in this fascia, over tho acromion, the olecranon, and the 
knuckles. The deep fascia of the upper extremity comprises the aponeurosis -of 
the shoulder, arm, and forearm, the anterior and posterior annular ligaments of tlio 
carpus, and the palmar fascia. These will be considered in the description of the 
muscles of tho several regions. 


Acromial Region. 

Deltoid. 

The deep fascia covering the Deltoid (deltoid aponeurosis) is a thick and 
strong fibrous layer, which encloses the outer surface of the muscle, and sends down 
numerous prolongations between its fasciculi; it is continuous, internally, with the 
fascia covering the great Pectoral muscle 5 behind, with that covering the Infra- 
spinatus and back of tho arm : above, it ip attached to tho clavicle, the acromion, 
and spine of the scapula. 

The Deltoid (fig. 169) is a large, thick, triangular muscle, which forms the con- 
vexity of the shoulder, and has received its name from its resemblance to tho Greek 
letter A reversed. It surrounds tlie slioulder-joint in the greater part of its extent, 
covering it on its outer side, and in front and behind. It arises from the outer 
third of the anterior bbrdei; v %n$l upper surface of the claviclo; from the- outer 
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margin and upper surface of the acromion process ; and from the whole length of 
the lower border of the spine of the scapula. From this extensivo origin, the 
fibres converge towards their insertion, the middle passing vertically, the anterior 
obliquely backwards, the posterior obliquely forwards ; they unite to form a thick 
tendon, which is inserted into a rough prominence on the middle of the outer side 
of the shaft of the humerus. This muscle is remarkably coarse in texture,, and 
intersected by threo or four tendinous lamina) ; these are- attached, at intervals, to 
the clavicle and acromion, extend into the substanco of the muscle, and give origin 
to a number of fleshy fibres. The largest of these lamina) extends from the summit 
of the acromion. 

Relations. By its superficial surface , with the Platysma, supra-acromial nerves, 
the superficial fascia, and integument. Its deep surface is separated from tho 
head of the humerus by a large sacculated synovial bursa, and covers the coracoid 
process, coraco-acromial ligament, Pectoralis minor, Coraco-brachialis, both heads 
of the Biceps, tendon of the Pectoralis major, Teres minor, Triceps (its scapular 
and external heads), the circumflex vessols and nerve, and the humerus. Its 
anterior border is separated from the Pectoralis major by a cellular interspace, 
which lodges tho cephalic vein and descending branch of the thoracico-acromialis 
artery. Its posterior border rests on the Infraspinatus and Triceps muscles. 

Nerves. The Deltoid is supplied by the circumflex nerve. 

Actions. Tho Deltoid raises the arm directly from tho side, so as to bring it at 
right angles with tho trunk. Its anterior fibres, assisted by the Pectoralis major, 
draw tho arm forwards ; and its posterior fibres, aided by the Teres major and 
Latissimus dorsi, draw it backwards. 

Dissection . Divide the Deltoid across, near its upper part, by an incision carried along 
the margin of the clavicle, tho acromion process, and spine of the scapula, and reflect it 
downwards ; the bursa will be seen on its under surface, as well as tho circumflex vessels 
and nerve. The insertion of the muscle should be carefully examined. 


Anterior Scapular Region. 

Subscapularis. 

The subscapular aponeurosis is a thin membrane, attached to the entire cir- 
cumference of the subscapular fossa, and affording attachment by its inner surface 
to some of tho fibres of the Subscapularis muscle : when this is removed, the Sub- 
scapularis muscle is exposed. 

The Subscapularis (tig. 170) is a large triangular muscle, which fills up the sub- 
scapular fossa, arising from its internal two-thirds, with the exception of a narrow 
margin along the posterior border, and the inner side of the superior and inferior 
angles, which afford attachment to the Serratus raagnus. Some fibres arise from 
tendinous lamina), which intersect the muscle, and are attached to ridges on the 
bone ; and others from an aponeurosis, which separates the muscle from tho Teres 
major and the long head of the Triceps. The fibres pass outwards, and, gradually 
converging, terminate in a tendon, which is inserted in the lesser tuberosity of 
the humerus. Those fibres which arise from the axillary border of the scapula 
are inserted into the neck of the humerus to the extent of an inch below the tube- 
rosity. The tendon of the muscle is in close contact with tho capsular ligament 
of the shoulder-joint, and glides ovei; a large bursa, which separates it from the 
base of the coracoid process. This bursa communicates with the cavity of the ^ 
joint by an aperture in the capsular ligament, 

JB elation#* By its anterior surface , the Serratus magnns, Doraco-bracliialis, 
and Biceps, and the. axillary vessels and nerves. By its posterior surface , with 
the scapula, the subscapular vessels and nerves, and 'the capsular ligament of the 
shoulder-joint. Its lower border is contiguous with the Teres major and Latissimus 
dorsi. • 

Nerves . It is supplied by tho subscapular nerves. 

Actions. The Subscapularis rotates the head of the humerus inwards ; "when 
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the arm is raised, it draws the humerus downwards. It is a powerful defence to 
the front of the shoulder-joint, preventing displacement of the head of the bone 
forwards. 


Posterior Scapular Region. (Fig. 171.) 

Supraspinatus. Teres Minor. 

Infraspinatus. • Teres Major. 

Dissection, To expose these muscles, and to examine their mode of insertion into the 
humerus, detach the Deltoid and Trapezius from their attachment to the spine of the scapula 
and acromion process. Remove the clavicle by dividing the ligaments connecting it with the 
coracoid process, and separate it at its articulation with its scapula : divide the acromion 
process near its root witn a saw. The fragments being removed, the tendons of the posterior 
Scapular muscles will be fully exposed, and can be examined. A block should be placed 
beneath the shoulder-joint, so as to make the muscles tense. 

The supraspinous aponeurosis is a thick and dense membranous layer, which 
completes the osseo-fibrons case in which the Supraspinatus muscle is contained ; 
affording attachment, by its inner surface, to some of the fibres of the muscle. It 

17 1. — Muscles on the Dorsum of the Scapula and the Triceps. 



is thick internally, hut thinner externally Under tho coraco-acromial ligaircut. 
When this fascia is removed, the Supraspinatus muscle is exposed. 

The Sujpraspwyitus muscle occupios fche^hole of the supraspinatus fossa, arising 
fr om its internal two-thirds, and from the strong fascia which covers its surface. 
ThA muscular fibres converge to a tendon, which passes across the c apsular liga- 
ment of the shoulder-joint, to which it is intimately adherent, and is inserted into 
the highest of the three facets .on tho great tuberosity of the humerus. 
oofielatwns. By its upp^surfme^ with the Trapezius, the clavicle, the acromion, 
thi*coraco-acromial ligament, and tho Deltoid. By its under surface , with tho 
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scapula, the suprascapular vessels and nerve, and upper part of the shoulder- 
joint. 

The mfraspinous aponeurosis is a dense fibrous mombrane, covering in the Infra- 
spinatus muscle, and attached to the circumference of the infraspinons fossa : it 
affords attachment, by its inner surface, to some fibres of that muscle, is continuous 
externally with the fascia of tho arm, and gives off from its under surface inter- 
muscular septa, which separate the Infraspinatus from the Teres minor, and the 
latter from the Teres major. 

Tho Infraspinatus is a thick triangular muscle, which occupies the chief part 
of the infraspinous fossa, arising by fleshy fibres, from its internal two-thirds ; 
and by tendinous fibres, from the ridges on its surface : it also arises from a strong 
fascia which covers it externally, and separates it from the Teres major and 
minor. The fibres converge to a tendon, which glides over the concavo border of 
the spine of the scapula, and, passing across the capsular ligament of the shonlder- 
joint, is inserted into the middle facet on the great tuberosity of the humerus. 
The tendon of this muscle is occasionally separated from the spine of the scapula 
by a synovial bursa, which communicates with the synovial membrano of tho 
shoulder-joint. 

^Halations. By its post prior surface, with the Deltoid, tho Trapezius, Latissimns 
dorsi, and the integument. By its anterior surface , with the scapula, from which 
it is separated by the suprascapular and dorsalis scapulre vessels, and with the 
capsular ligament of the shoulder-joint. Its lower border is in contact with the 
Teres minor, and occasionally united with it, and with the Teres major. 

The Teres Minor is a narrow, elongated muscle, which lies along the inferior 
border of the scapula. It arises from the dorsal surface of the axillary brfder of 
the scapula for the uppor two-thirds of its extent, and from two aponeurotic 
lamina), one of whifch separates this muscle from the Infraspinatus, the other from, 
tho Teres major; its fibres pass obliquely upwards and outwards, and terminate in 
a tendon, which is inserted into the lowest of the three facets on the great tube- 
rosity of the humerus, and, by fleshy fibres, into the humerus immediately below 
it. Tho tendon of this musclo passes across the capsular ligament of the shoulder- 
joint. • 

Ur 1 a lions. By its posterior surface, with the Deltoid, Latissimns dorsi, and 
integument. By its anterior surface , with the scapula, the dorsal branch of the 
subscapiilar artery, the long head of tho Triceps, and the slionlder-joint. By its 
upper border , with the Infraspinatus. By its lower border , with the Teres major, 
from which it is separated anteriorly by tho long head of the Triceps. 

Tho Teres Major is a broad and somewhat flattened muscle, which arises from 
the dorsal gspect of the inferior angle of the scapula, and from the fibrous septa 
interposed between it and the Teres minor and Infraspinatus ; tho fibres are 
directed upwards and outwards, and terminate in a flat tendon, about two inches 
in length, which is inserted into the posterior bicipital ridge of the humerus. The 
tendon of this muscle, at its insertion into the humerus, lies behind that of the 
Latissiinus dorsi, from which it is separated by a synovial bursa. 

Relations. By its posterior surface , with the integument, from which it is 
separated, internally, by the Latissimus dorsi ; and externally, by the long head of 
tho Triceps. By its anterior surface. , with the Subscapularis, Latissimns dorsi, 
Coraco-brachialis, short head of Biceps, the axillary vessels, and brachial 
plexus of nerves. Its upper border is at first ' in relation with tho Teres minor, 
from wliich it is afterwards separated by tho long head of tho Triceps. Its 
lower border forms, in conjunction with^tlie Latissimus dorsi, part of the posterior 
boundary of tho axilla. 

Nerves. The Supra and Infraspinatus muscles are supplied by the supra- 
scapular nerve ; tho Teres minor, by the circumflex, and the Teres major, by tho 

siibscapular. • 

Actum*. The Supraspinatus assists the Deltoid in raising the arm from tho 
side ; its action must, therefore, be vory feoble, from tho very disadvantageous 
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manner in which the force is applied. The Infraspinatus and Teres minor rotate 
the head of the humerus outwards : when the arm is raisod, they assist in retaining 
it in that position, and carrying it backwards. One of the most important uses of 
these three muscles is the great protection they afford to the sliouldor-joint, the 
Supraspinatus supporting it above, and preventing displacement of the head of 
the humerus upwards, whilst the Infraspinatus and Tores minor protect it behind, 
and prevent dislocation backwards. The Teres major assists the Latissimus dorsi 
in drawing the humerus downwards and backwards when previously raised, and 
rotating it inwards ; when tho arm is fixed, it may assist the Pectoral and Latis- 
simus dorsi muscles in drawing the trunk forwards. 

Anterior Humeral Region. (Fig. 170.) 

Coraco-Brachialis. Biceps. Brachialis Anticus. 

Dissection . The arm being placed on the table, with the front surfACo uppermost, make a 
vertical incision through the integument along the middle line, from the middle of the in- 
terval between the folds of the axilla, to about two inches below the elbow-joint, where it 
should be joined by a transverse incision, extending from the inner to the outer side of the 
forearm ; tho two flaps being reflected on either side, the fascia should be examined. 

The deep fascia of the arm, continuous with that covering the shoulder and 
front of the great Pectoral muscle, is attached, above, to tho clavicle, acromion, 
and spine of the scapula ; it forms a thin, loose, membranous sheath investing the 
muscles of the arm, sending down septa between them, and composod of fibros 
disposed in a circular or spiral direction, and connected together by vertical fibres. 
It differs in thickness at different parts, being thin over the Biceps, but thicker 
where it covers the Triceps, and over the condyles of the humerus : it is strengthened 
by fibrous aponeurosis, derived from tho Pectoralis major add Latissimus dorsi, 
on the inner side, and from the Deltoid externally. On either side it gives off 
a strong intermuscular septum , which is attached to the condyloid ridgo and 
condyle of the humerus. These septa serve to separate the muscles of tho anterior 
from those of tho posterior brachial region. The external intermuscular septum 
extends from the lower part of the anterior bicipital ridge, along the external 
condyloid ridge, to the outer condyle ; it is blended with the tendon of the Deltoid ; 
gives attachment to the Triceps behind, to the Brachialis anticus, Supinator 
longus, and Extensor carpi radialis longior, in front ; and is perforated by tho 
musculo-spiral nerve, and superior profunda artery. The internal intermuscular 
septum, thicker than the preceding, extends from the lower part of the posterior 
lip of the bicipital groove below the Teres major, along the internal condyloid ridge 
to the inner condyle ; it is blended with the tendon of tho Coraco-brachialis, and 
affords attachment to the Triceps behind, and tho Brachialis anticus iii front. It 
is perforated by the ulnar nerve, and the inferior profunda and anastomotic arteries. 
At tho elbow, the deep fascia is attached to all tho prominent points round the 
joint, and is continuous with the fascia of tho forearm. On. the removal of this 
fascia, the muscles of the anterior humeral region are exposed. 

The Coroto-Brachialis, the smallost of the three musejes in this region, is 
situated at the upper and inner part of the arm. It arises by fleshy fibres from 
the apex of the coracoid process, in common with tho short head of the Biceps, 
and from the intermuscular septum between the two muscles; the fibroB pass 
downwards, backwards, and a little outwards, to be inserted by means of a flat 
tendon into a rough ridge at the middle of the, inner side of the shaft of the 
^ugierus. It is perforated by tho musculo-cutaneous nerve. The inner border 
of the muscle forms a guide to the position of the vessel, in tying the brachial 
artery in the upper part of its course. 

Relations. By its anterior surface , with the Deltoid and Pectoralis major abovei 
aid at its insertion with the brachial vessels and median nerve which cross it* 
By its posterior surface , with the tendons of the Subscapularis, Latissimus dorsi, 
and Teres major, tho short hood of the Triceps, the humerus, and the anterior cir- 
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curaflex vossels. By its inner border , with the brachial artery, and the median and 
musculo-cutaneons nerves. By its outer border , with tho short head of the Biceps 
and Brachialis onticus. 

The Biceps is a long fusiform muscle, occupying tho whole of tho anterior 
surface of the arm, and divided above into two portions or heads, from which 
circumstance it has received its name. The short head arises by a thick flattened 
tendon from the apex of tho coracoid process, in common with the Coracoid- 
brachialis. The long head arises from the upper margin of the glenoid cavity, 
by a long rounded tendon, which is continuous with the glenoid ligament. This 
tendon arches over tho head of tho humerus, being enclosed in a special Bheath of 
the synovial membrane of the shoulder-joint ; it then pierces the capsular ligament 
at its attachment to the humerus, and descends in the bicipital groove, in which 
it is retained by a fibrous prolongation from the tendon of the Pectoralis major. 
The fibres from this tendon form a rounded belly, and, about the middle of the 
arm, join with the portion of the muscle derived from tho short head. The belly 
of the muscle, narrow and somewhat flattened, terminates above the elbow in a 
flattened tendon, which is inserted into tho back part of the tuborosity of the 
radius, a synovial bursa being interposed between the tondon and tho front of the 
tuberosity. The tendon of the muscle is thin and broad ; as it approaches the 
radius it bocomes narrow and twisted upon itself, being applied by a flat surface to 
tho back part of the tuberosity : opposite tho bend of the elbow the tendon gives 
off, from its inner side, a broad aponeurosis, which passes obliquely downwards 
and inwards across the brachial artery, and is continuous with tho fascia of the 
forearm (fig. 169). The inner border of this muscle forms a guide to the position 
of the vessel, in tying the brachial artery in the middle of the arm.* 

Relations. Its outlier ior surface is overlapped above by tho Pectoralis major and 
poltoid ; in tho rest of its extent it is covered by the superficial and doep fascism 
and the integument. Its posterior surface rests on the shoulder-joint and humerus, 
from which it is separated by the Subscapularis, Teres Major, Latissimus dorsi, 
Brachialis anticus, and tho musculo-cutancous nerve. Its inner border is in 
relation with the Coraco-brachialis, the brachial vessels, and median nerve; its 
outer border , with the Deltoid and Supinator longus. • 

The Brachialis Anticus is a broad musclo, which covers the elbow-joint and the 
lower half of the front of the humerus. It is somewhat compressed from before 
backward, and is broader in tho middle than at cither extremity. It arises from 
the lower half of tho outer and inner surfaces of the shaft of the humerus ; and 
commences above at tho insertion of the Deltoid, which it embraces by two angular 
processes. Its origin extends below, to within an inch of tho margin of the arti- 
cular surface, and is limited on each side by the external and internal borders of 
tho shaft of the humerus. It also arises from the intermuscular septa on each 
side, but more extensively from the inner than the outer. Its fibres converge to a 
thick tendon, which is inserted into a rough depression on the under surface of the 
coronoid process of the ulna, being received into an interval between two fleshy 
slips of the Plexor digitorum profundus. 

Relations . By its anterior surface , with tho Biceps, the brachial vessels, mus- 
culo-cutaneous, and median nerves. By its posterior surface , with the humerus 
and front of the elbow-joint. By its inner border , with the Triceps, ulnar nerve, 
and Pronator radii teres, from which, it is separated by the intermuscular septum. 
By its outer border , with the musculo-spiral nerve, radial recurrent artery, tho 
Supinator longus, and Extensor carpi radialis longior. 

• 

• A third head to the Biceps is occasionally found (Theile says as often as once in eight 
or nine subjects), arising at tho upper and inner part of the Brachialis anticus, with the 
fibres of which it is continuous, and inserted into the bicipital fascia and inner side of the 
tendon of the Biceps. In most cases, this additional slip passes behind the brachial artery 
in its course down the. arm. Occasionally, the third head consists of two slips, which pass 
down, one |in % front, the other behind the artery, concealing the vessel in the lower half ox 
the arm. 
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Nerves. The muscles of this group aro suppliod by the musculo-cutaneous nerve. 
The Bradhialis anticus usually receives an additional filament from the musculo- 
spiral. 

Actions, The Coraco- brachialis draws the huniorus forwards and inwards, ami 
at the same time assists in elevating it towards the scapula. Tho Biceps and 
Brachialis anticus%re flexors of the forearm : the former muscle is also a supina 
tor, and serves to render tense tho fascia of the forearm by means of tho broad 
aponeurosis given off from its tendon. When tho forearm is fixed, tho Biceps and 
Brachialis anticus flex the arm upon tlio forearm, as is seen in efforts of climbing. 
The Brachialis anticus forms an important defence to tho elbow-joint. 


Posterior Humeral Keoion. 

Triceps. Subanconens. 

Tho Triceps (fig. 171) is situated on the back of tho arm, extending tho entire 
length of tho posterior surface of the humerus. It is of largo size, and divided 
above into three parts ; hence its name. These three portions have been named, 
(1) the middle, scapular, or long head, (2) the external, or long humeral, and (3) 
the internal, or short humeral head. 

The middle or scapular head arises, by a flattened tendon, from a rough trian- 
gular depression, immediately below tho glenoid cavity, being blended at its upper 
part with the capsular and glenoid ligaments ; the muscular fibres pass downwards 
between the two other portions of the muscle, and join with them in tho common 
tendon of insertion. 

The external head arises from tho posterior surface of the shaft of the humerus, 
between the insertion of the Teres minor and the upper part of the musculo-spiral 
groovo, from the external border of tho humerus and the external intermuscular 
septum : tho fibres from this origin convergo towards tho common tendon of 
insertion. 

The internal head arises from tho posterior surface of the shaft of tho humerus, 
below tho groove for the musculo-spiral nerve, commencing above, narrow and 
pointed, ‘below the insertion of the Teres major, and extending to within an inch 
of tho trochlear surface : it also arises from the internal border of the humerus 
and internal intermuscular septum. The fibres of this portion of the muscle are 
directed, some downwards to tho olecranon, whilst others convergo to the common 
tendon of insertion. 

Tho common tendon of tho Triceps commonces about tho middle of tho back part 
of the muscle : it consists of two aponeurotic lamina?, one of which is subcutaneous 
and covers the posterior surface of the muscle for tho lower half of its extent : tho 
other is more deeply seated in tho substance of tho muscle : after receiving the at- 
tachment of the muscular fibres, they join together above the elbow, and aro inserted 
into the back part of the upper surface of the olecranon process, a small bursa, 
occasionally multilocular, being interposed between tho tendon and the front of 
this surface. 

The long head of the Triceps descends between the Teres minor and Teres major, 
dividing the triangular space between those two muscles and the humerus into two 
smaller spaces, one triangular, the other quadrangular (fig. 171). The triangular 
space contains the dorsalis scapulae vessels ; if is bounded by the Teres minor above, 
the Teres major below, and the scapular head of the Triceps externally : the quad- 
rangular space transmits the posterior circumflex vessels and nerve ; it is bounded 
by the Teres minor above, the Teres major below, the scapular head of tho Triceps 
internally, and the humerus externally. 

Relations . By its posterior surface with the Deltoid above : in the rest of its ex- 
tent it is subcutaneous. By its anterior 8 urface t with the humerus, musculo-spiral 
nerve, superior profunda vessels, and back part of tho elbow-joint. Its middle or 
long head is in relation, behind, with the Deltoid and Teres minor ; in front, with 
the Subscapularis, Laiipsimus dorsi, and Teres major. 
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The Subancon&us is a small muscle distinct from the TricepB, and analogous to 
the Subcrureus in the lower limb. It may be exposed by removing tho Triceps from 
the lower part of the humerus. It consists of one or two slender fasciculi, which 
arise from the humerus, immediately above the olecranon fossa, and are inserted 
into tho posterior ligament of tho elbow-joint. 

Nerves . The Triceps and Subanconeus are suppliod by the musculo-spiral 
nerve. 

Action*. The Triceps is the great Extensor muscle of the forearm ; serving, when 
the forearm is flexed, to draw it into a right lino with the arm. It is the direct 
antagonist of the Biceps and Brachialis anticus. When the arm is extended, the 
long head of the musclo may assist the Tores major and Latissimus dorsi in drawing 
the humerus backwards. Tho long head of the Triceps protects the under part of 
the shoulder-joint, and prevents displacement of the head of the humerus down- 
wards and backwards. 


Muscles of tiie Forearm. 

Dissection. To dissect the forearm, place tho limb in the position indicated in fig. 168 ; 
make a vertical incision along the middle lino from the elbow to tho wrist, and a transverse 
incision at each extremity of this ; the flaps of integument being removed, the fascia of the 
forearm is exposed. 

The deep fascia of the forearm, continuous above with that enclosing the arm, 
is a dense highly glistening aponeurotic investment, which forms a general sheath 
enclosing the musclos in this region ; it is attached behind to the olecranon and 
posterior border of the ulna, and gives off from its inner surface numerous inter- 
muscular septa, which enclose each muscle separately. It consists of circular and 
oblique fibres, connected together by numerous vertical fibres. It is much thicker 
on the dorsal than on the palmar surface, and at the lower than at the upper 
part of the forearm, and is strengthened by tendinous fibres derived from the 
Brachialis anticus and Biceps in front, and from the Triceps behind. Its inner 
surface gives origin to muscular fibres, especially at the upper part of the inner 
and outer aides of the forearm, and forms the boundaries of a series of conical- 
shaped cavities, in which the muscles are contained. Besides the vertical septa 
separating each muscle, transverse septa are given off both on tho anterior and 
posterior surfaces of tho forearm, separating tho deop 5 from the superficial layer 
of muscles. Numerous apertures exist in the fascia for the passage of vessels 
and nerves ; one of these, of large size, situated at tho front of tho elbow, serves 
for the passage of a communicating branch between the superficial and deep 
veins. 

The muscles of tL . forearm may be subdivided into groups corresponding to the 
region they occupy. One group occupies tho inner and anterior aspect of the fore- 
arm, and comprises the Flexor and Pronator muscles. Another group occupies its 
outer side ; and a third, its posterior aspect. The two latter groups include all tho 
Extonsor and Supinator muscles. 

Anterior Brachial Region. 

Superficial Layer. 

Pronator Radii Teres. * Flexor Carpi Ulnaris. 

Flexor Carpi Radialis. Flexor Sublimis Digitorum. 

Palmaris Longus. 

; These mnsoleB take origin from the internal condyle of the humerus by a com- 
mon tendon. 

The Pronator Radii Tores a rises by two heads. One, the larger and more 
guperficial, arises from the humerus, immediately above the internal condyle, an* 
from the tendon coigjnon to tho origin of the other muscles ; also fro m the fascia 
"STthb forearm, and intermuscular septum between it and the Flexor carpi raSiaEs. 
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The. other head is a thin fasciculus, which arises from the inner side of the 
coronoid process of the ulna, joining the preceding at an acute angle. Between 
the two heads passes the median nerve. The musclo passes obliquely across the 
forearm from the inner to the outer 



side, and terminates in a flat tendon, 172. — Front of tlie Left Forearm, 

which turns over the outer margin of Superficial Muscles, 

the radius, and is inserted into a rough 
ridge at tho middle of the outer surface 
of the shaft of that hone. 

Variations . The coronoid origin of this 
muscle presents numerous variations. It 
is occasionally absent, and in one case re- 
corded by Dr. Macalister ( Journal of Anat . 
and Phys . 2nd series, No. 1, p. oh it existed 
as a distinct muscle, inserted into the 
front of the radius higher up than the rest 
of the mass. Iu other cases the coronoid 
slip has been found connected with the 
Palmaris longus or the Flexor carpi radialis, 
instead of the Pronator teres, and other 
slighter anomalies have been recorded by 
Dr. Macalister. 

Relations. By its anterior surface , 
with tho deep fascia, the Supinator 
longus, and the radial vessels and 
nerve. By its posterior surface , with 
the Brachialis anticus, Flexor sublimis 
digitorum, the median nerve, and ulnar 
artery : the small, or deep, head being 
interposed between the two latter 
structures. Its outer border forms tho 
inner boundary of a triangular space, 
in which is placed the brachial artery, 
median nerve, and tendon of the Bi- 
ceps muscle. Its inner border is in 
contact with the Flexor carpi radialis. 

The Flexor Carpi Radialis lies on tho 
inner side of the preceding muscle. 

It arises from the internal condyle by 
the common tendon, from the fascia 
of the .forearm, and from the inter- 
muscular septa between it and tho 
Pronator teres, on the outside; the 
Palmaris longus, internally ; ' and the 
Flexor sublimis digitorum, beneath. 

Blender and aponeurotic in structure 
at its commencement, it increases in 
size, and terminates in a tendon which 
forms the lower two-thirds of its length. 

This tendon passes through a canal on the outer side of the annular ligament, 
runs through a groove in the os trapezium (which is converted into a canal by a 
fibrous sheath, and lined by a synovial membrane), and is inserted into the base 
of the metacarpal bone of tbp indpxfinger, The radiaT artery lies betwedfithe 
tendon of this muscle and the Supinator longus, and may easily be tied in this 
situation. 

t Relations* By its superficial surface , with the deep fascia and the integument. 
By its deep surface, with the Flexor sublimis digitorum, Flexor longus pollicis 
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and wrist joint. By its outer border , with the Pronator radii teres, and the radial 
vessels. By its inner border , with the Palmaris longus above, and the median 
nerve below. 

Mr. J. Wood describes a muscle occasionally found (6 times in 70 subjects) beneath the 
Flexor carpi radialis, and which he has named the Flexor carpi radialis brevis vel profundus. 
In the best marked specimen it arose from the outer side of the front surface of the radius, 
above the Pronator quadrat us, and below the Flexor longus pollicis, and was inserted into the 
base of the middle metacarpal bone and os magnum : but several variations are described, both 
in its origin and insertion. Mr. Norton has also found an instance of a similar muscle attached 
to the middle metacarpal bone. Journ. of Anat. and Phy*. Nov. 1866, p. 55. 

The Palmaris Longus is a slender, fusiform muscle, lying on the inner side of 
the preceding. It arises from the inner condyle of the humerus by the common 
tendon, from the deep fascia, and the intermuscular septa, between it and the 
adjacent muscles. It terminates in a slender flattened tendon, which is inserted 
into the annular ligament, expanding to the end in the pm-hnar fascia. 

Variations . This muscle is often absent ; when present, it presents many varieties. Its 
fleshy belly is sometimes very long, or may occupy the middle of the muscle, which is 
tendinous at either extremity; or the Palmaris may be muscular at its lower extremity, its 
upper part being tendinous. Occasionally, there is a second Palmaris'longus placed on the 
inner side of the preceding, terminating, below, partly in the annular ligament or fascia, and 
partly in the small muscles of the little finger. 

Uelatmns. By its anterior surface, wifli the deep fascia. By its posterior 
surface , with the Flexor • digi torn in sublirnis. f ute.rually , with the Flexor carpi 
ulnaris. Ifafenmlly, with the Flexor carpi radialis. The median nerve lies close 
to the tendon, just above the wrist, on its inner and posterior side. 

The Vie, car Carpi Ulnar is lies along the ulnar side of the forearm. It arises 
by two heads, separated by a tendinous arch, beneath which passes the ulnar nerve, 
and posterior ulnar recurrent artery. One head arises from the inner condyle of 
the humerus by the common tendon; the other, from the inner margin of the 
olecranon, by an aponeurosis from the upper two- thirds of the posterior border of 
the ulna, and from the intermuscular septum between it and the Flexor sublimis 
digitorum. The fibres terminate in a tendon, which occupies the anterior part of 
the lower half of the muscle, and is inserted into the pisiform bone, somo fibres 
being prolonged to the annular ligament and base of the metacarpal bone of the 
little finger. The ulnar artery lies on tlie outer side of the tendon of this 
muscle, in the lower two-thirds of the* forearm : the tendon forming a guide in 
tying the vessel in this situation. 

Delations. By its anterior surface *, with the deep fascia, with which it is 
intimately connected for a considerable extent. By its posterior surface, with the 
Flexor sublirnis, the Flexor profundus, the Pronator quadratus, and the ulnar 
vessels and nerve. By its outer or radial border with the Palmaris longus above, 
and the ulnar vessels and nerve below. 

The Flavor Digitorum Sublirnis {per for at us) is placed beneath the preceding 
muscles, which therefore must bo removed in order to bring its attachment into 
view. It is the largest of the muscles of the superficial layer, and arises by tlireo 
heads. One head arises from the internal condylo of the humerus by tho common 
tendon, from tho internal lateral ligament of the elbow-joint, and from the inter- 
muscular" septiim common to it and the,, preceding muscles. The second head 
arises "from the inner side of the coronoid process of the ulna, above tho ulnar 
origin of tFb Pronator radii teres (fig. $0). The„. third head arises from the oblique 
line of the radiu^ extending from the tubercle to tiie insertion of the Pronator radii 
teres. The fibres pass vertically downwards, forming a broad and thick muscle, 
which divides into four tendons about the middle of the forearm ; hs these tendons 
pass beneath tho annular ligament into the palm of the hand, they are arranged in 
pairs, tho anterior pair corresponding to tho middle and ring fingers; the posterior 
pair to tho index and little fingers. The tondons diverge lroin one another as 
they pass onwards, aud are finally inserted into the lateral margins of the secow? 
phalanges, .about their , centre* Opposite the base of the first phalanges, ouch 
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tendon divides, so as to leave a fissured interval, between which passes one of the 
tendons of the Flexor profundus, and the tendons of both the Flexors then enter 
an osaeo-aponeurotic canal, formed by a strong fibrous band, which arches across 
them, and is attached on each side to the margins of tfic phalanges. The 
two portions into which the tendon of the Flexor sublimis divides, so os to admit 
of the passage of the deep flexor, expand somewhat, and form a grooved channel, 
into which the accompanying deep flexor tendon is received ; the two divisions 
then unite, and finally subdivide a second time, to be inserted into the fore part 
and sides of the second phalanges (fig. 177). The tendons, whilst contained in 
the fibre-osseous canals are connected to the phalanges by slender tendinous 
filaments, called vincula accessor a teudinam. A synovial sheath invests the 
tendons as they paSs beneath the anuular ligament; a prolongation from which 
surrounds each tendon as it passes along the phalanges. 

Relations. I11 the forearm, by its anterior surface, with the deep fascia and 
all the preceding superficial muscles ; by its posterior surface , with the Flexor 
profundus digitorum, Flexor longus pollicis, the ulnar vessels and nerve, and the 
median nerve. In the hand, its tendons are in relation, in front, with the palmar 
fascia, superficial palmar arch, and the branches of the mediau nerve; behind, 
with the tendons of the deep Flexor and the Lumbricales. 

Anterior Brachial Region. 

Deep Layer . 

Flexor Profundus Digitorum. Flexor Longus Pollicis. 

Pronator Quadratus. 

Dissection, Divide each of the superficial muscles at its centre, and turn either end 
aside ; the deep layer of muscles, together with the median nerve and ulnar vessels, will 
then be exposed. 

The Flexor Profundus Digitorum (perforaus) (fig. 173), is situated on the 
uluar side of the forearm, immediately beneath the superficial Flexors. It arises 
from the upper two- thirds of the anterior and inner surfaces of the shaft of the 
ulna, embracing the insertion of the Brachialis anticus above, and extending, 
below, to within a short distance of the Pronator, quadratus. It also arises 
from a depression on the inner side of the coronoid process, by an aponeurosis 
from the upper two-thirds of the posterior border of the ulna, and from the ulnar 
half of the interosseous membrane. The fibres form a fleshy belly of considerable 
size which divides into four tendons : these pass under the annular ligament 
beneath the tendons of the Flexor sublimis. Opposite the first phalanges, the 
tendons pass between the two slips of the tendons of the Flexor sublimis, and aro 
finally inserted into the bases of the last phalanges. The tendon of the index 
finger is distinct; the rest are connected together by cellular tissue and tendinous 
slips, as far as the palm of the hand. 

Four small muscles, the Lumbricales, are connected with the tendons of the 
Flexor profundus in the palm. They will be described with the muscles in that 
region. 

Relations. By its anterior surface, in the forearm, with tho Flexor sublimis 
digitorum, tho Flexor carpi ulnaris, the ulnar vessels and nervo, and the median 
nerve ; and in the hand, with the tendons of the superficial Flexor. By its 
posterior surface , in the forearm, with the ulnar, the interosseous membrane, tho 
Pronator quadratus ; and in the hand, with the Interossei, Adductor pollicis, and 
deep palmar arch. By its ulnar border, with the Flexor carpi ulnaris. By its 
radial border, with the Flexor longus pollicis, tho anterior interosseous vessels 
and nerve being interposed. ^ 

The Flexor Longus FqtHt^s is situated on tho radial side of the forearm, lying on 
the same piano as the preceding. It arises^ from the upper two- thirds of tho 
grooved anterior surface ttfthe jhaft pf ia&Ius ; commencing, above, immo- 
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diately below the tuberosity 
and oblique line, and ex- 
tending, below, to within a 
short distance of the Prona- 
tor quadratus. It also arises 
from the adjacent part of 
tho interosseous membrane, 
and occasionally by a fleshy 
slip from tho inner side of tho 
base of the coronoid process. 
The fibres pass downwards, 
and terminate in a flattened 
tendon, which passes beneath 
the annular ligament, is then 
lodged in tho interspace be- 
tween the two heads of the 
Plexor brevis pollicis, and 
entering a tendino-osscous 
canal similar to those for tho 
other flexor tendons, is , in- 
serted into the base of the last 
phalanx of the thumb. 

Relation*. By its anterior 
surface, with tho Flexor sub- 
liinis digitorum, Flexor carpi 
radialis, Supinator Longus and 
radial vessels. By its poste- 
rior surface , with the radius, 
interosseus membrane, and 
Pronator quadratus. • By its 
ulnar border , with tho Flexor 
profundus digitorum, -» from 
which it is separated by tho 
anterior interosseous vessels 
and nerve. 

The Pronator Quadratus 
is a small, flat, quadrilateral 
muscle, extending trans- 
versely across the front of 
the radius and ulna, above 
their carpal extremities. It 
arises from the oblique line 
on the lower fourth of the 
anterior surface of tho shaft 
of tho ulna, and the surface of 
bone immediately below it ; 
from the internal border of 
tho illna ; and from ft strong 
aponeurosis which covers the 
inner third of the muscle. 
Tho fibres pass horizontally 
outwards, to be inserted into 
the lower fourth of the an- 
terior surface and external 
border of the shaft of the , 
radius. 

Relations. By its anterior . 
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surface , with the Flexor profundus digitorum, the Flexor longus pollicis, Flexor 
carpi racjialia, and the radial vessels. By its posterior surface , with the radius, 
ulna, and interosseous membrane. 

Nerves . All the muscles of tho superficial layer arc supplied by the median 
nerve, excepting the Flexor carpi ulnaris, which is supplied by the ulnar. Of tho 
deep layer, the Flexor profundus digitorum iR supplied conjointly by the ulnar 
and by the median, through its branch, the anterior interosseous nerve, which also 
supplies the Flexor longus pollicis and Pronator quadra! ns. 

Actions. These muscles act upon the forearm, the wrist, and hand. Those 
acting on the forearm, are the Pronator radii teres and Pronator Quadratus, which 
rotate the radius upon the ulna, rendering the hand prono ; when pronation has 
been fully effected, the Pronator radii teres assists the other muscles in flexing the 
forearm. The flexors of the wrist are the Flexor carpi ulnaris and radialis ; and 
the flexors of the phalanges are the Flexor sublimis and Profundus digitorum; 
the former flexing the second phalanges, and the latter the last. Tho Flexor longus 
pollicis flexes the last phalanx oP the thumb. The three latter muscles, after floxiug 
the phalanges, by continuing their action, act upon tho wrist, assisting theordinary 
flexors of this joint; and all those which are attached to the humerus assist in 
flexing the forearm upon the arm. Tho Pulrnaris longus is a tensor of the palmar 
fascia; when this action has been fully effected, it flexes tho hand upon the 
forearm. 


Uauiai. Ueuion. (Fig. 174.) 

Supinator Longus. Extensor Carpi Radialis Longior. 

Extensor Carpi Radialis Brovior. 

Dissection. Divide the integument in the same manner ns in the dissection of the anterior 
brachial region ; and after having examined the cutaneous vessels and nerves and deep fascia, 
remove all those structures. The muscles will then be exposed. The removal of the fascia 
will be considerably facilitated by detachhc it from below upwards. Croat care should he 
taken tp avoid cutting across the tendons of the muscles of the thumb, which cross obliquely 
the larger tendons running down the back of the radius. 

The Supinator Longus is the most superficial muscle on the radial side of the 
forearm : it is fleshy for the upper two-tliirds of its extent, tendinous below. It 
arises from the upper two-thirds of the external condyloid ridge of the humerus, 
and from the external intermuscular septa in, being limited above by the musculo- 
spiral groove. The fibres terminate above the middle of tho forearm in a flat 
tendon, which is inserted into the styloid process of the radius. 

Delations . By its superficial surface with the integument and fascia for tho 
greater part of its extent; near its insertion it is crossed by the Extensor ossis 
metacarpi pollicis and the Extensor prirni internodii pollicis. By its deep surface , 
with the humerus, the Extensor carpi radialis longior and brovior, tho insertion of 
the Pronator radii teres, and the Supinator brevis. By its inner border, above tho 
elbow, with the Brachialis anficus, the musculo- spiral nerve, and radial recurrent 
artery ; and in the forearm, with the radial vessels and nerve. 

The Extensor Carpi Dad tails Longior is placed partly beneath the proceding 
muscle. It arises from the lower third qf, the , external condyloid ridge of the 
humerus, and from the external intermuscular septum. The fibres terminate at 
the upper third of the forearm in a flat tendon, wig eh runs along the outer bordor 
of the radius, beneath the extensor tendons of the thumb ; it then passes through 
a groove common to it and tho Extensor carpi radialis breyior immediately behind 
the styloid process ; and is inserted into the base of the metacarpal bong of the 
iniiex. fin^er, on its radial side, * 

• " Dotations. By its superficial surface , with the Supinator longus, and fascia 
of the forearm. Its outer side is crossed obliquely by tho extensor tendons of 
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• the thumb. By its deep 
surface , with the elbpw-joint, 
the Extensor carpi radial is 
brovior, and back part of the 
wrist. 

The Extensor Carpi Ra- 
dialis Brevior is shorter, as 
its name implies, and thicker 
than the preceding muscle, 
beneath which it is placed. 
It arises from the external 
condyle of the humerus by a 
tendon common to it and the 
throe following musclos ; from 
the external lateral ligament of 
the elbow-joint ; from a strong 
aponeurosis which covers its 
surface ; and from the inter- 
muscular septa between it and 
the adjacent muscles. Tlio 
fibres terminate about tho 
middle of the forearm in a 
flat tendon, which is closely 
connected with that of the 
precedi ng muscle, accompanies 
it to the wrist lying in tho 
same groove on the posterior 
surface of the radius ; passes 
beneath the annular ligament, 
and, diverging somewhat from 
is fellow, is inserted into tho 
base of the metacarpal# hone 
of the middle finger, on its 
radial side. 

The tendons of the two pre- 
ceding muscles pass through 
the same compartment of the 
annular ligament, and are 
lubricated by a single syno- 
vial membrane, but are sepa- 
rated from each other by a 
small vertical ridge of bone 
as they lie in the groove at 
the back of tho radius. 

Relations. By its super- 
ficial surface, with the Ex- 
tensor carpi radialis longior, 
and with the Extensor rauBclcs 
of the thumb, which cross it. 
By its deep surface, with tho 
Supinator brevis, tendon of 
tho Pronator radii teres, 
radius, and wrist-joint. By 
its ulnar border , with the 
Extensor communis digito* # 


rum. 
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Posterior Brachial Region. (Fig. 174.) 

Superficial Layer, 

Extensor Communis Digitorum. Extensor Carpi Ulnaris. 

Extensor Minimi Digiti. Anconeus. 

The Extensor Communis Digitorum is situated at the back part of the forearm. 
It arises from the external condyje of the humerus by the common tendon, from 
the d^ep fascia, and the intermuscular septa between it and thn adjacent muscles, 
uust below the middle of the forearm it divides into three tendons, which pass, 
togother with the Extensor indicia, through a separate compartment of the annular 
ligament, lubricated by a synovial membrane. The tendons then diverge, the 
innermost one dividing into two ; and all, after passing across the hack of the hand, 
are inserted into the second and third phalanges of the fingers in the following 
manner: Each tendon becomes narrow and thickened opposite the metacarpo- 
phalangeal articulation, and gives off a thin fasciculus upon each side of the joint,* 
which serves as the posterior liganicnt ; after having passed the joint, it spreads out 
into a broad aponeurosis, which covers the whole of the dorsal surface of the first 
phalanx; being reinforced, in this situation, by the tendons of the Interossei and 
Lubricales. Opposite the first phalangeal joint, this aponeurosis divides into three 
slips, a middle, and two lateral : the former is inserted into the base of the second 
phalanx ; and the two lateral, which are continued onwards along thn sides of the 
second phalanx, unite by their contiguous margins, and are inserted into the dorsal 
surface of the last phalanx. As the tendons cross the phalangeal joints, they furnish 
thorn with posterior ligaments. The tendons of the middle, ring, and little fingers 
are connected together, as they cross the hand, by small oblique tendinous slips. 
1 he tendons of the index and little fingers also receive, before their division, the 
special extensor tendons belonging to them. 

Relations. By its superficial surface, with the fascia of the forearm and hand, 
the posterior annular ligament, and integument. By its deep surface, with the 
Supinator brevis, the Extensor muscles of the thumb and index finger, the posterior 
interosseous vessels and nerve, the wrist-joint, carpus, metacarpus, and phalanges. 
By its * radial border , with the Extensor carpi radialis brevier. By its ulnar border , 
with the Extensor minimi digiti, and Extensor carpi ulnaris. 

T.hc Extensor Minimi Digiti is a slender muscle placed on the inner side of 
the Extensor communis, with which it is generally connected. It arises from tho 
common tendon by a thin tendinous slip ; and from the intermuscular septa between 
it and the adjacent muscles. Its tendon runs through a separate compartment in 
the annular ligament behind the inferior radio-ulnar joint, then divides into two 
as it crosses the hand, and, at the rnotacarpo-plijilangcal articulation, unites with 
the tendon derived from the common Extensor. The common tendon then spreads 
into a broad aponeurosis, which is inserted into the second and third phalanges of 
the little finger in a similar manner to the common extensor tendons of the other 
fingers. 

The Extensa r Carpi JJlnaris is the most superficial muscle on the ulnar side of 
the forearm. It arises from the external condyle of the humerus, by the common 
tendon ; from tho middle third of the posterior border of the ulna below the Anco- 
neus, and from the fascia of tho forearm. This muscle terminates in a tendon, 
which runs through a groove behind the styloid process of the ulna, passes through 
a separate compartment in the annular ligament, and is inserted into the .base of 
the metacarpal bone of tho little finger. 

Halations.. $y its superJkM surface, with the fascia of the forearm. By its deep 
surface, with the ulna, and the muscles of the deep layer. 

The Anconeus is a small triangular muscle, placed behind and below the elbow- 
joint, and appears to. bo a continuation of tho external portion of the Triceps. It 
% ky . ^ separate tewton frpm the back part of the outer condyle of theliurnerus ; 
wd is inerted into % fsidapf the olecranon, and upper third of the posterior 
surface of the shaft of the ulna ; its fibres diverge from their origin, the upper ones 
being directed transversely the tower obliquely inwards. 
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Relations . By its superficial surface , with a strong fascia derived from the Triceps. 
By its (leap surface , with the elbow-joint, the orbicular ligament, the ulna, and a 
small portion of the Supinator brevis. 


Posmuon BiurnrAii Region. (Fig. 175.) 

Deep Layer „ 

Supinator Brevis. Extensor Primi Intemodii Pollicis. 

Extensor Ossis Metacarpi Pollicis. Extonso^ Seeundi Internodii Pollicis. 

Extensor Indicis. 

r rhe Supinator Brevis is a broad muscle, of a hollow cylindrical form, curved 
round the upper third of the radius. Tt arises from the external condyle of tho 
^m m ? rus » from the external lateral ligament of the elbow-joint, and_ tho orbicular 
ligament of the radius, from the ridge on the ulna, which runs obliquely down- 
wards from the posterior extremity of tho lesser sigmoid cavity, from the triangular 
depression in front of it., and from a tendinous expansion which covers the surface 
of the muscle. The muscle surrounds the upper part of the radius : the upper 
fibres forming a sling-Iikb fasciculus, which encircles the neck of tho radius above 
the tuberosity, and is attached to the back part of its inner surface ; the middle 
libres are attached to tin; outer edge of the bicipital tuberosity ; the lower fibres to 
the oblique line of tlie radius, as low down as the insertion of tho Pronator radii 
teres. This muscle is pierced by the posterior interosseous nervo. 

Relations. By its superficial surface , with tho superficial Extensor and Supinator 
muscles, and the radial vessels and nerve. By its deep surface , with tlio elbow- 
joint, tho interosseous mombrano, and the radius. 

The Extensor Ossis Metacaipi Pollicis is the most external and tho largest of the . 
deep Extensor muscles : it lies immediately below tho Supinator brevis, with which 
it is sometimes united. It arises from the posterior surface of tho shaft of the 
ulna below the insertion of the Anconeus, from the interosseous ligamont, an dTrom 
the middle third of the posterior surface of the. shaft of the radius. Passing 
obliquely downwards and outwards, it terminates in a tendon which runs Jbhrough 
a groove on the outer side of the styloid process of the radius, accompanied by the 
tendon of the Extensor primi internodii pollicis, and is inserted intetthe base of 
the metacarpal bone of the thumb. 

Beit l tons. By its superficial surface , with the Extensor communis digitorum, 
Extensor minimi digiti, and fascia of the forearm ; and with the branches of the 
posterior interosseous artery and nerve which cross it. By its deep surface , with 
the ulna, interosseous membrane, radius, the tendons of the Extensor carpi radialis 
longior and brevior, which it crosses obliquely ; and, at the outer side of the wrist, 
with the radial vessels. By its upper border , with the Supiuator brevis. By its 
hirer border , with the Extensor primi internodii pollicis. 

The Extensor Primi Internodii Pollicis , the smallest muscle of this group, lies on 
tho inner side of the preceding. It arises from the posterior surface of the shaft of 
the radius, below the Extensor ossis metacarpi, and from the interosseous membrane. 
Us direction is similar to that of the Extensor ossis metacarpi, its tendon passing 
through the same groove on tho outer side of the styloid process, to be inserted 
into the base of the first phalanx of the thumb. 

Relation s. The same as those of tlie Extensor ossis metacarpi pollicis. 

Tho Extensor Seeundi Internodii Pollicis is much larger than the preceding 
muscle, the origin of which it partly covers in. It arises from tlm posterior surface 
of the shaft of the ulna, below the origin of the Extensor ossis motacarpi polli. is, 
and from "the intorosseous membrane. It terminate^in a tendon which passes 
through a separate compartment in the annular ligament, lying in a narrow oblique 
groove at the back part of the lower end of tho radius. It then crosses obliquely 
the Extensor tendons of the carpus, being separated from the other Extensor ten- 
dons of the thumb by a triangular interval, in which the radial artery is fottnd ; 
and is finally inserted into the base of the last jihalaux of the thumb. 
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. Relations. J 3 y its superficial surface , with the same parts as tlio Extensor ossis 
meiacarpi pollicis. By. its deep surface , with thu ulna, interosseous membrane, 
radius, the wrist, the radial vessels, and metacarpal bone of‘ tho thumb. 

The* Extentor Indicts is a narrow elongated muscle, placed on the inner side of, 
and parallel with, the preceding. It arises from the posterior surface of tho shaft 
of the ulna, below the origin 

of tho Extensor see undi inter- 175.— Posterior Surface of the Forearm. Deep Muscles, 
nodii pollicis, and from the 


interosseous mombrane. * It^ 
tendon passes with the Ex- 
tensor communis digitormn 
through the same canal in the 
annular, ligament, and subse- 
quently joins' tlmt tendon of 
the Extensor communis which 
belongs lo the index linger, 
opposite tho lower end of 
the corresponding metacarpal 
bone. It is finally inserted 
into the second and third pha- 
langes of the index finger, in 
the manner already described. 

Relations. They arc simi- 
lar to those of the preceding 
muscles. 

Nerves. The Supinator lon- 
gus, Extensor carpi radial is 
longi or, and Anconeus, are 
supplied by branches from the 
musculo-spiral nerve. The 
remaining muscles of the ra- 
dial and posterior brachial 
region!, by the posterior in- 
terosseous nfrve. 

Actions. Tho muscles of 
the radial and posterior bra- 
chial regions, which comprise 
all the Extensor and Supina- 
tor muscles, abt upon the fore- 
arm, wrist, and hand ; they 
are the direct antagonists of 
the Pronator and Flexor 
muscles. The Anconeus as- 
sists the Triceps in extending 
the forearm. Tho Supinator 
longus and brevis aro the 
supinators of the forearm and 
hand ; the former muscle more 
especially acting as a supina- 
tor when the limb is pvonated. 
When supination has been 
produced, the Supinator lon- 
gus, if still continuing to act, 
ilexes the forearm. The Ex- 
tensor carpi radialis longior 
and br^vior, and Extensor 
carpi ulnaris muscles, are the 
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Extensors of the wrist ; continuing their action, they servo to extend tho forearm 
upon the arm ; they are the direct antagonists of the Flexor carpi radialis and 
ulnaris. The common Extensor of the fingers, the Fxtensors of the thumb, and 
the Extensors of tho index and little fingers, serve to extend the phalanges into 
which they are inserted; and are the direct antagonists of tho Flexors. By 
continuing their action, they assist in extending the forearm. The Extensors 
of the thumb, in consequence of the. oblique direction of their tendons, assist in 
snpi nating the forearm, when the thumb has been drawn inwards towards the 
palm. 

Miisclks am) Fasct/E op thk Hand. 

Dissection (fig. 168). Make a transverse, incision across the front of the wrist, ami a second 
across the heads of tho metacarpal bones: connect the two by a vertical incision in the 
middle line, and continue it through the centre of the middle linger. The anterior and 
posterior angular ligaments, and the palmar fascia, should then be dissected. 

Tbo Anterior Annular Ligament is a strong fibrous Land, which arches over 
the carpus, converting the deep groove 011 the front of the carpal bones into a canal, 
beneath Avhieli pass the llexor tendons of the fingers, It is attached, internally, 
h) the pisiforni bone, and unciform process of the unciform ; and externally, to tho 
tuberosity of the scaphoid, and ridge on the trapezium* It is continuous, above, 
with tho deep fascia of the forearm, and below, with the palmar fascia. It is 
crossed by the tendon of the Palmaris longus, by the ulnar vessels and nerve, and 
the cutaneous branches of the median and ulnar nerves. It has inserted into its 
upper and inner part the greater part of the tendon of the Flexor carpi ulnaris ; 
and lias, arising from it below, the small muscles of the thumb and little finger. 
It is pierced by the tendon of the Flexor carpi radialis; and, beneath it, pass tho 
tendons of the Flexor sublimis and profundus digitorum, tho Flexor longus pollicis, 
and the median nerve. There are two synovial membranes beneath this ligament . 
one of large size, enclosing the tendons of the Flexor sublimis and profundus; 
and a separate one for the tendon of the Flexor longus pollicis, which is also very 
extensive, reaching from above the wrist to the extremity of the last phalanx of 
the thumb. 

The Posterior Annular Li- 
gament is a strpng fibrous 
baud, extending transversely 
across the back of the wrist, 
and continuous with the fascia 
of the forearm. It forms a 
sheath for the extensor ten- 
dons in their passage to tho 
linger^, being attached, inter- 
nally, *to the ulna, the cunei- 
form and pisiform bones, and 
palmar fascia; externally, to 
the margin of the radius : and 
in its passage across tho wrist, 
to the elevated ridges on tho 
posterior surface of the radius. 
It presents six compartments 
for the passage of tendons, 
each of which is lined by a 
separate synovial membrane. These are, from without inwards-^i. On the outer 
side of the styloid process for the tendons of the Extensor ossis metacarpi, and Ex- 
tensor pritni internodi i pollicis. 2. Behind the styloid process, for the tendons of 
the Extensor carpi radialis longior and brevior. 3. Opposite the outer side of tho 
posterior surface of tho radius, for the tendon of tho Extensor secundi internodii 
pollicis. 4. To tho inner side of the latter, for tho tendons of tho Extensor 
communis digitorum, and Extensor indicis. 5. For the Extensor minimi digiti, 


1 76. — Transverse Section through the Wrist, 
showing the Annular Ligaments and the Canals 
lor the rasssigo of the Tendons. 
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opposite tlie interval between the radius and ulna. 6. For the tendon of the Ex- 
tensor carpi ulnaris, grooving the back of the ulna. The synovial membranes 
lining these sheaths are usually very extensive, reaching from above the annular 
ligament, down upon the tendons almost to their insertion. 

The palmar fascia forms a common sheath which invests the muscles of the hand. 
It consists of a central and two lateral portions. 

The central portion occupies the middle of t ho palm, is triangular in shape, of great 
strength and thickness, ami binds down tho tendons in this situation. Tt is narrow 
above, being attached to the lower margin of the annular ligament, and receives the 
expanded tendon of tho Palmaris longus muscle, Below, it is broad and expanded, 
and opposite the heads of the metacarpal bones divides into four slips, for the four 
fingers. Each slip subdivides into two processes, which enclose the tendons of the 
Flexor, muscles, and are attached to the sides of the first phalanx, ami to tlie 
glenoid ligament: hy this ui rang emeu t, four arches arcs formed, under which the 
Flexor tendons pass. The intervals left in tho fascia, between the four fibrous 
slips, transmit the digital vessels and nerves, and the tendons of the Lumbrieales. 
At. the point of division of tlie palmar fascia into the slips above mentioned, 
numerous strong transverse fibres bind the separate processes together. Tho palmar 
fascia is intimately adherent to the integument by numerous fibrous bands, and 
gives origin by its inner margin to the Palmaris brevis; it covers tho superficial 
palmar arch, tlie tendons of the flexor muscles, and the branches of the median 
and ulnar nerves ; and on each side it gives off a vertical septum, which is con- 
tinuous with the interosseous aponeurosis, and separates the lateral from the middle 
palmar group of muscles. 

The lateral port urns of tlie palmar fascia are thin fibrous layers, which cover, 
on the radial side, the muscles of the ball of tho thumb; and, on the ulnar side, 
the muscles of the little finger ; they are continuous with the dorsal fascia, and in 
the palm willi the middle portion of the palmar fascia. 

Mi\s«t.es of* the Hand. 

The Muscles of the hand are subdivided into three groups. — t. Those of the 
thumb, svhirh occupy the radial side. 2. Those of the little finger, which occupy 
the nftiar side. 3. Those in the middle of the palm and be! ween the interosseous 
spaces. 

Radiai, Region. (Fig. 177.) 

Muscles of the. Thumb. 

Abductor Pollicis. 

Opponens Pollicis (Flexor Oasis Mctacarpi). 

Flexor Brevis Pollicis. 

AJfcbu'tor Pollicis. 

The Abductor Poll-ids is a thin, fiat muscle, placed immediately beneath the 
integument. It arises from tho ridge of the os trapezium and annular ligament ; 
and passing outwards and downwards, is inserted by a thin, flat tendon into tlie 
radial side of tho base of the first phalanx of the thumb. 

Relations. By its superficial surface , with the palmar fascia. By its deep sur- 
face , with tho Opponens pollicis, from which it is separated by a thin aponeurosis. 
Its inner border is separated from the Flexor brevis pollicis by a narrow cellular 
interval. 

The Opponens Pollicis is a small triangular museje, placed beneath the pre- 
ceding. It arises from the palmar surface of the trapezium and annular ligament, 
passes downwards and outwards, arid is inserted into the whole length of the 
metacarpal bone of tho thumb on its radial side. 

Relations. By its superficial surface, with tho Abductor pollicis." By its deep 
gurfaco, with the trapezio-metacai pal articulation. By its inner border , with tho 
Flexor brevis pollicis. * 

The Flexor Brevis Pollicis is much larger than either of tho two preceding 
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muscles, ben oath which it is placed. It consists of two portions, in the interval 
between which lies the tendon of the Flexor longus pollicis. Tho anterior and 


1 77. — Muscles of the Left Hand. Palmar Surface. 



more superficial portion arises from the trapezium and outer two-thirds of. tho 
annular ligament ; the deeper portion from the trapezoids, os magnum, base of 
thg^tljird metacarpal bone, and sheath of the tendon of tho Flexor carpi radialis. 
The fleshy fibres unite to form a single muscle ; this divides into tw'o portions, 
which are insertod one on either side of the base of the first phalanx of the thumb, 
tlie" outer portion being joined with the Abductor, and the inner with the Ad- 
ductor. A sesamoid bone is developed in each tendon as it passes across the meta- 
carpo-plialangcal joint. 

Relations . By its superficial surface, with the palmar fascia. By its deep 
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surface , with the Adductor pollicis, and tendon of the Flexor carpi radialis. By 
the external surface , with the Opponens pollicis. By its internal surface , with 
the tendon of tho Flexor longus pollicis. 

The Adductor Pollicis (fig. T73) is the most deeply-seated of this group of 
muscles. It is of a triangular form, arising, by its broad base, from the whole 
length of the metacarpal bone of tho middle linger on its palmar surface ; the 
fibres, proceeding outwards, converge, to bo inserted with the innermost tendon of 
tho Flexor brevis pollicis, into the ulnar side of the baso of the first phalanx of 
the thumb, arid into the internal sesamoid bone. 

Relations. By its superficial surface , with the Flexor brevis pollicis, the tendons 
of tho Flexor profundus and the Lumbricalos. Its deep surface covers the first 
two interosseous spaces, from which it is separated by a strong aponeurosis. 

Nerves. Tho Abductor, Apponous, and outer head of the Flexor brevis pollicis, 
are supplied by the median nerve; the inner head of tho Flexor brevis, and tho 
Adductor pollicis, by the ulnar nerve. 

At Hons. The actions of the muscles of tlio thumb are almost sufficiently indi- 
cated by their names. This segment of the hand is provided with three Extensors, 
an Extensor of Die metacarpal bone, an Extensor of tho first, and an Extensor of 
tho second phalanx; these occupy tho dorsal surface of tho forearm and hand. 
There arc, also, three flexors on the palmar surface, a Flexor of the metacarpal 
bone, the Flexor ossis metacarpi (Opponens Pollicis), tho Flexor brevis pollicis, 
and the Flexor longus pollicis; there is also a?i Abductor and an Adductor. 
These muscles give to the thumb its extensive range of motion. 

Ulnar IIkhiux. (Fig. 177.) 

Muscles of the Little Finjer. 

Palmaris Brevis. Flexor Brevis Minimi Digiti. 

Abductor Minimi Digiti. Opponens Minimi Digiti ( Flexor Ossis Metacarpi). 

The Palmaris t her is is a thin quadrilateral muscle, placed beneath the integu- 
ment on the ulnar side of tho hand. It arises by tendinous fasciculi, from the 
annular ligament and palmar fascia ; the fleshy fibres paRs horizontally inwards, 
to be inserted into the skin on the inner border of the palm of the hand. 

Relations . By its superficial surface, with tho' integument to which it is inti- 
mately adherent, especially by its inner extremity. By its deep surface , with 
the inner portion of the palmar fascia ; which separates it from the ulnar vessels 
and nerve, and from the muscles of the ulnar side of the hand. 

The Abductor Minimi Jh'yiti is situated on the ulnar border of the palm of the 
baud. It arises from the pisiform bone, and from an expansion of the tendon of 
tho Flexor carpi nlnaris ; and terminates in a flat tendon, which is inserted into 
the ulnar side of the base of the first phalanx of the little finger. 

Relations. By its superficial surface , with the inner portion of the palmar 
fascia, and the Palmaris brevis. By its deep surface , with the Flexor ossis meta- 
carpi. By its inner border , with the Flexor brevis minimi digiti. 

The Flexor Precis Minimi iJiyili lies on the same plane as the preceding 
muscle, on its radial side. It arises from tlie tip of the unciform process of the 
unciform bone, and anterior surface of the annular ligament, and is inserted into tho 
base of the first phalanx of the little finger, with the preceding. It is separated 
from the Abductor at its origin, by tho dee]) branches of tho ulnar artery and 
nerve. This muscle is sometimes wanting; the Abductor is then, usually, of 
large size. . 

Relations . By its superficial surface , with the internal portion of the palmar fascia, 
and the Palmaris brevis. By its deep surface , with the Opponens. 

The Ojyponvus Minimi Dujiii (fig, 173) is of a triangular form, and placed imme- 
diately beneatli the preceding muscles. It arises from tho unciform process of the 
unciform bone,, and contiguous portion of the annular ligament; its fibres pass 
downwards and inwards, to be inserted into the whole length of tliejmctocarpal 
bone of the little finger, along jts qln ar margin. 
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Relations. By its superficial surface, with tho Flexor brevis, and Abductor 
minimi digiti. By its deep sniface, with tho interossei muscles in the fourth 
metacarpal space, tlic metacarpal bone, and the Flexor tendons of the little 
finger. 

Nerves. All the muscles of this gronp are supplied by the ulnar nerve. 

Actions. The actions of the muscles of the little linger are expressed iu their 
names. Hie Palma ris brevis, corrugates the skin 011 the inner side of the palm 
of the hand. 

Alinm.K PaIjM \k Iti.uox. 

Lumbriealus. Interossei Palmares. 

1 u I en »ssei 1 lorsales. 

The Lumbriealus (fig. 177) are four small fleshy fasciculi, accessories to the deep 
Flexor muscle. They arise by fleshy fibres from the tendons of the deep Flexor : 
the first and second, from the radial side and palmar surface of the tendons of the 
index and middle lingers; tho third, from tho contiguous sides of the tendons 
of the middle and ring fingers; and the fourth, from the contiguous sides of tho 
tendons of the ring and little fingers. They pass forwards to fhe radial side of the cor- 
responding fingers, and opposite the meta- 
1/8. —The Derail Interossei ol Left Hand, carpo-phttlangeal articulation each tendon 

terminates in a broad aponeurosis, which 
is inserted into tho tendinous expansion 
from tho Extensor communis cligitorum, 
covering the dorsal aspect of each finger. 

The Interossei Muscles arc so named 
from occupying the intervals between tho 
metacarpal bones. They arc divided into 
two sets, a dorsal and palmar ; the form or 
are four in number, one in each metacar- 
pal space ; the latter, three in number, lie 
upon the metacarpal bones. 

The Dorsal Tntrrossei are four* in num- 
ber, larger than the palmar, and occupy 
the intervals between the metacarpal 
bones. They arc bipenniform muscles,' 
arising by two heads from the adjacent 
sides of the metacarpal bones, but more 
extensively from that side of tho meta- 
carpal bone which corresponds to the 
side of- the finger in which the muscle is 
inserted. They are inserted into the base 
of tho first phalanges and into I lie apo- 
neurosis of the common Extensor tendon. Hetween the double origin of each of 
these muscles is a narrow triangular interval, through which passes a perleraiiug 
branch from the deep palmar arch. 

The First Dorsal Interosseous muscle, or Abductor in die is, is larger than tho 
others. It is flat, triangular in form, and arises by two heads, separated by a 
fibrous arch, for the passage of the 'Tjylial artery from the dorsum to the palm of 
the hand. Tho outer head arises from tho upper half of the ulnar bonier of the 
first metacarpal bone ; the inner head, from almost the entire length of the radial 
border of the secopd metacarpal bone ; the tendon is inserted intp the radial side 
of tho index finger. The second and third dorsal interossei are inserted into the 
middle finger, the formor into its radial, the latter into its ulnar side. The finirth 
is inserted into the ulnar side of tho ring-finger. 

Tho Palmar Interossei , three in number, are smaller than the Dorsal, and place# 
upon the palmar surface of the metacarpal bones, rather than between them. 
They arise from the entire length of tbc metacarpal* bone of one finger, and are 
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inserted into the side of tlic base of tlie 179. — The Palmar luterosaoi of Left Hand, 
lirst phalanx and aponeurotic expansion 
of tho common Extensor tendon of the 
same fingor. 

The first arises from the ulnar side of 
the second metacarpal bone, and is in- 
serted into the same side of the index 
finger. The second arises from the radial 
side of the fourth metacarpal bone, and is 
inserted im tho same side of the ring- 
finger. The third arises from the radial 
side of the fifth metacfirpal bone, and is 
inserted into the same side of the little 
finger. From this account it may be 
seen, that each finger is provided with 
two Interossei muscles, with the excep- 
tion of the little finger, in which the 
Abductor mnscle takes the place of one of 
the pair. 

Nerves. The two outer Lumbricales 
are supplied by the median nerve ; the 
rest of the muscles of this group, by the 
ulnar. 

Actions. The Dorsal interossei muscles abduct (lie fingers from an imaginary line 
drawn longitudinally through the centre of the middle finger; and the Palmar in- 
torossei adduct the fingers iowards that line. They usually assist the Extensor 
muscles ; but when tlic fingers arc slightly bent, they assist in flexing them. The 
action of the Lumbricales and Internal or Dorsal interossoi is said by Hunter to bo 
to flex the first phalanges, and extend the last two (works by Palmer, iv. 237) ; and 
Cleland supports this (‘ Jonrn. of Anat. and Pliys." Old series, i. 85). In the last 
edition ofQuainV Anatomy,’ p. 229,1! is said that the Lumbricales, assisted by the 
Interossei, flex tho first phalange, and at the same time by their connection with 
tho Extensor tendon extend, the other phalanges.* 
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The Student, having completed the dissection of the muscles of the upper extremity, 
should consider the efleets likely to he produced by the action of the various muscles in 
fracture of the hones. 

In considering the actions of the various muscles? upon fractures of the upper extremity, I 
have selected the most common forms of injury, both for illustration and description. 

Fracture of the darkle is an exceedingly common accident, and is usually caused by indi- 
rect violence, as a fall upon the shoulder; it occasionally, however, occurs from direct force. 
Its more usual Mt nation is just external to the centre of the bone, but it may occur at the 
sternal or acromial end. 

Fracture of the middle of the chmcle (fig. 1S0) i- always attended with considerable dis- 


* M. Duchcnne gives a different account of the mechanism of the extension of the fingers 
and of tho action of the Interossei muscles from that usually accepted. According to him, 
the Extensor communis digitorum acts almost entirely on the first phalanges, extension of 
the second and third phalanges being effected by the Interossei muscles, which also act to a 
certain extent as flexors of the fiist phalanges. This action of the Interossei is additional to 
their action in abduction and adductiou (* Physiologic dcs Mouvements,’ pp. 261-298). M. 
Duchenne’s view of the action of these muscles certainly derives support from the phenomena 
observed in lead -palsy and from the results of galvanising the common Extensor and the 
Interossei, as l>r. W. ‘Ogle has been kind enough to point out to me. Thus also in a case 
related by Mr. Hutchinson, in wjiich the ulnar nerve had been divided below the part from 
which the Extensor communis was supplied, (and therefore tho Interossei were paralysed 
■while the Extensor acted), * the first phalanges were bent backwards on the metacarpal bones ’ 
(extended) 4 while the fingers were curved into the palm ’ (second and third phalanges flexed). 
London Hospital Reports, \ol iii, p. 307. 



FRACTURES OF THE UPPER EXTREMITY. 


287 


placement, the outer fragment being drawn downwards, forwards, and inwards ; the inner 
fragment slightly upwards. The outer fragment is drawn down by the weight of the arm 
and the action of the Deltoid, and forwards and inwards by the Pectoralis minor and Sub- 
clavius muscles : the inner lragment is slightly raised by the Sterno-cleido-mastoid, but only 
to a very limited extent, as the attachment of the costo-clavicular ligament and Pectoralis 
major below and in front would prevent any very great displacement upwards. The causes 
of displacement having been ascertained, it is easy to apply the appropriate treatment. The 
outer fragment is to be drawn outwards, and together with the scapula, raised upwards to a 
level with the inner fragment, and retained in that position. 

I11 fracture of the acromial end of the clavicle, between the conoid and trapezoid ligaments, 
only slight displacement occurs, as these ligaments, from their oblique insertion, serve to 
hold both portions of the bone in apposition. Fracture, also of the sternal eng, internal 

to the costo-clavicular ligament, is attended 
180. — Fracture of the Middle of the with only slight displacement, this ligament 
Clavicle. serving to retain the fragments in close appo- 

sition. 

Fracture of the acromion process usually 
aiises from violence applied to the upper and 
outer part of the shoulder; it is generally 
Jen )wn by the rotundity of the shoulder being 
lost, from the Deltoid drawing the fractured 
portion downwards and forwards; and the dis- 
placement may easily be discovered by tracing 
ihe margin of the clavicle outwards, when the 
fragment* will be found resting on the front 
and upper part of the head of the humerus. 
In order to relax the anterior and outer fibres 
of the Deltoid (the opposing muscle), the arm 
should be drawn forwards across the chest, 
and the elbow well raised, so that the head 
of the bone may press the acromion process 
upwards and retain it in its position. 

Fracture of the coracoid process is an ex- 
tremely rare accident, and is usually caused 
Lv a sharp blow on the point of the shoulder. 
Displacement is here produced by the com- 
bined actions of the 1‘ectoralis minor, short 
head of the Biceps, and Ooraco-bracbialis, the 
former muscle drawing the fragment inwards, 
and the latter directly downwards, tin? amount 
of displacement being limited by the connec- 
tion of this process to the acromion by means 
of the eoraco-acroinial ligament. In order to 
rwlax these muscl and replace the fragments in close apposition, the forearm should be 
flexed so as to relax lie Biceps, and the arm drawn forwards and inwards across the chest 
so ki to relax the Coraco-hracliialis ; the humerus should then bo pushed upwards against 
the coraco-acromial ligament, and the arm retained in that position. 

Fracture of tin 1 anatomical neck of the hmnervs within the capsular ligament is a rare 

accident, attended with very slight displaee- 
j S 1 . —Fracture of the Surgical Neel ntent, an impaired condition of the motions of 
of the Humerus. the joint, and crepitus. 

Fracture of the snryical neck (fig. 181) is 
very common, is attended with considerable 
displacement, and its appearances correspond 
somewhat with those of dislocation 01 the 
head of the humerus into the axilla. The 
upper fragment is slightly eleuiled under the 
earn 00- acromial ligament by the muscles at- 
tached to the greater and iesser tuborosities; 
the lower fragment is drawm inwards bv the 
Pectoralis major, Latissimus dorsi, and Teres 
major; and the humerus is thrown obliquely 
outwards from the side by the Deltoid, and 
occasionally elevated so nsf to project be- 
neath and in front of the coracoid process.. 
The deformity is reduced by fixing the 
shoulder, and drawing the arm outwards and 
downwards. To counteract the opposing^ 
muscles, and to keep the fragments in posi- 
tion, the arm should be drawn from the side, 
and pasteboard splints applied on its four 
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sides, a large conical-shaped pad should be placed in the axilla with the base turned upwards, 
and the elbow approximated to the side, and retained there by a broad roller passed round 
the chest, ; the forearm should then be Hexed, and the hand supported in a sling, cave being 
taken not to raise the elbow, otherwise the lower fragment may bo displaced upwards. 

In fracture of the shaft of the humerus below the insertion of the Pectoralis major, 
Latissimus dorsi, and Teres major, and above the insertion of the Deltoid, there is also 
considerable deformity, the upper fragment being drawn inwards by the first-mentioned 
muscles, and the lower fragment upwards and outwards by the Deltoid, producing 
shortening of the limb, and a considerable prominence at the seat of fracture, from the 
fractured ends of the bone riding over one another, especially if the fracture takes place in 
an oblique direction. The fragments may be brought into apposition by extension from 
the elbow^ and retained in that position by adopting the same means as in the preceding 
injury. 

In fractures of the shaft of the humerus immediately below the insertion of the Deltoid 
amount of deformity depends greatly upon the direction of the fracture. If the frac- 
ture occurs in a transverse direction, only slight displacement occurs, the upper fragment 
being drawn a little forwards ; but in oblique 'fracture, the combined actions of the Iliceps 
and Draehialis anticus muscles in front, and the Triceps behind, draw upwards the lower 
fragment causing it to glide over the upper fragment, cither backwards or forwards, 
according to the direction of the fracture. Simple extension reduces the deformity, and the 
application of splints on the four sides of the arm will retain the fragmenis in apposition. 
Dare should be taken not to raise the elbow ; but the forearm and hand may be supported 
in a sling. 

Fracture of the humerus (fig. 182) immediately above the condyles deserves very attentive 
consideration, ns the general appearances cor- 
respond somewhat with those produced by — Fracture of the Humerus above the 

separation of the epiphysis of the humerus, Condyles, 

and with those of dislocation of the radius 
and ulna backwards. If the direction of the 
fracture is oblique from above, downwards, 
and forwards, the lower fragment is drawn 
upwards and backwards by the Dracliialis 
anticus and Biceps in front, and the Triceps 
behind. This injury may be diagnosed from 
dislocation, by the increased mobility in frac- 
ture, the existence of crepitus, and the fact 
of the deformity being remedied by exten- 
sion, on the discontinuance of which it is 
reproduced. The age of the patient is of im- 
portance in distinguishing this form of injury 
from separation of the epiphysis. If fracture 
occurs in ihe opposite direction to that shown 
in the accompanying figure, the lower frag- 
ment is drawn upwards and forwards, causing 
11 considerable prominence in front; and tin* 
upper fragment projects back wards benenlli 
the tendon of the Triceps muscle. 

Fracture of the corouoitl process of the ulna 
is an accident of rare occurrence, and is 
usually caused by violent action of the Dracliialis anticus muscle. The amount of dis- 
placement varies according to the extent of the fracture. If the tip of the process only is 
broken oil, the fragment is drawn upwards l,y the Dracliialis anticus on a level with \h 0 
oronoid depression of the humerus, and 

the power of llexion is partially lost. If 1 83.— Fracture of the Olecranon, 

the process is broken oil* near its root, the 
fragment is still displaced by the same 
muscle; at the same time, on extending 
the forearm, partial dislocation backwards 
of the ulna occurs from the action of the 
Triceps muscle. The appropriate treat- 
ment would be to relax the Dracliialis 
anticus by flexing the forearm, and to re- 
tain the fragments in apposition by keeping 
the arm in this position. Union is gene- 
rally ligamentous. 

fracture of the olecranon process (fig. 

183) is a more frequent accident, and is 
caused either by violent action of the 
fTriccps muscle, or by a fall or blow upon 
the point of the elbow. The detached 
fragment is displaced upwards. ,by the 
action of the Triceps muscle, from half 
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an inch to two inches ; the prominence of the elbow is consequently lost, and a deep hollow 
is felt at the back part of the joint, which is much increased on flexing the limb. Tho 
patient at the same time loses, more or less, the power of extending the forearm The 
treatment consists in relaxing the Triceps by extending the limb, and retaining it in tho 
extended position by means of a long straight splint applied to the front of the arm ; the 
fragments are thus brought into close apposition, and may be further approximated by draw- 
ing down tho upper fragments. Uniop is generally ligamentous. 

Fracture of the neck of the. radius is tin exceedingly rare accident, and is generuljy 
caused by direct violence. Its diagnosis is somewhat obscure, on account of the slight 
deformity visible: the injured part being surrounded by a large number of muscles; but 
the movements of pronation and supination are entirely lost. The upper fragment i* 
drawn outwards by the Supinator brevis, its extent of displacement being limited by the 
attachment of the orbicular ligament. The lower fragment is drawn forwards ana slightly 
upwards by the Biceps, and inwards by the Pronator radii teres, its displacement forwards 
and upwards being counteracted in some degree by the Supinator brevis. The treatment 
essentially consists in relaxing the Biceps, Supinator brevis, and Pronator radii teres 
muscles, by flexing the forearm, and placing it in a position midway between pronation and 
supination, extension having been previously made so as to bring the parts in apposition. 

Fracture of the radius (fig. 184) is more 
common than fracture of the ulna, on ac- 
count of the connection of tho former bone 
with the wrist. Fracture of the shaft of 
the radius near its centre may occur from 
direct violence, but more frequently from 
a fall forwards, the weight of the body 
being received on the wrist and hand. 
The upper fragment is drawn upwards 
by the Biceps, and inwards by tho Pro- 
nator radii teres, holding a position mid- 
way between pronation ana supination, 
and a degree of fulness in the upper half 
of the forearm is thus produced : the 
lower fragment is drawn downwards and inwards towards the ulna by the Pronator 
quadrates, and thrown into a state of pronation by the same muscle ; at the same time, the 
Supinator longus, by elevating the styloid process, into which it is inserted, will serve to 
depress tlio upper end of the lower fragment still more towards the ulna. In order to relax 
the opposing muscle the forearm should be bent, mid the limb placed in a position midway 
botween pronation and supination ; the fracture is then easily reduced by extension from the 
wrist and elbow: well-padded splints should then bo appliod on both sides of the forearm 
from the elbow to the wrist ; the hand being allowed to fall, will, by its own height, 
counteract the action of the Pronator quadratus and Supinator longus, and elevate the lower 
fragment to the level of the upper one. 

Fracture of the shaft of the ulna is not a common accident; it is usually caused by 
direct violence. Tho ‘more protected position of tho ulna on the inner side of the limb, 
the greater strength of its shaft, and its indirect connection with the wrist, render it 
less liable to injury than the radius. The fracture usually occurs a little below the middle, 
which is tho weakest part of the bone. The upper fragment retains its usual position, 
but the lower fragment is drawn outwards towards the radius by the Pronator quadratus, 
producing a well-marked depression at tho seat of fracture, and some fulness on the dorsal 
and palmar surfaces of the forearm. Tho fracture is easily reduced by extension from tho 
wrist aud forearm. The forearm should be flexed, and placed in a position midway between 
pronation and. supination, and well-padded splints applied from the elbow to the ends of the 
lingers. 

Fracture of the shafts of the radius and ulna together is not a very common accident ; it 
may arise from a direct blow, or from indirect violence. The lower fragments are drawn 
upwards, sometimes forwards, sometimes backwards, according to tho direction of the 
fracture, by the combined actions of the Flexor and Extensor muscles, producing a degree 
of fulness on tho dorsal or palmar surface of the forearm ; at the same time tho two frag- 
ments are drawn iuto contact by the Pronator quadratus, tho radius in a state of pronation : 
the upper fragment of tho radius is drawn upwards and inwards by the Biceps and Pronator 
radii teres to a higher level than tho ulna; the upper portion of the ulna is slightly 
elevated by the Brachialis anticus. The fracture may be reduced by extension from the 
wrist and elbow, and tho forearm should be placed in the same position as in fracture of 
the ulna. 

In tho treatment of all cases of fracture of ihe bones of the forearm, the greatest care 
is requisite to prefent tho ends of the bones from being drawn inwards towards the inter- 
osseous space : if this point is not carefully attended to, the radius and ulna may become 
anchylosed. and the movements of pronation and supination entirely lost. To obviate this, 
the splints applied to the limb should be well padded, so as to press the muscles down into 
their normal situation in tho interosseous space, and thus prevent the approximation ot tho 
fragments. 


184. — Fracture of the Shaft of tho Radius. 
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Fracture of the lower end of the radius (fig. 185) is usually called Colie's fracture, from 
tne name of the eminent Dublin surgeon who first accurately described it. It is generally 
produced by the patient falling upon the hand, which receives the entire weight of the 
body. This fracture usually lakes place from lialf an inch to an inch above the articular 
surface if it occurs in the adult; but in the child, before the gge of sixteen, it is more 
frequently a separation of the epiphysis from the diaphysis. The displacement which is 
produced is very considerable, and bears some resemblance to dislocation of the carpus 
backwards, from* which it should be carefully distinguished. The lower fragment is drawn 

185.— Fracture of the Lower End of the Radius. 



upwards and backwards behind the upper fragment by the combined actions of the Supinator 
longus and the flexors and the extensors of the thumb and carpus, producing a well-marked 
prominence on the back of the wrist, with a deep depression above it. The upper fragment 
projects forwards, often lacerating the substance of the Pronator quadratus, and is drawn 
by this muscle into close contact with the lower end of the ulna, causing a projection on 
the anterior surfaco of the forearm, immediately above the carpus, from the flexor tendons 
being thrust forwards. This fracture may he distinguished from dislocation by the de- 
formity being Temoved on making sufficient extension, when crepitus may he occasionally 
detected; at the same time, on extension being discontinued, the parts immediately resume 
their deformed appearance. The age of the patient will also assist in determining" whether 
the injury is fracture or separation of the epiphysis. The treatment consists in flexing the 
forearm, and making powerful extension from the wrist and elbow, depressing at the same 
time the radial side of the hand, and retaining the parts in that position by well-padded 
pistol-shaped splints. 

« ' 

MUSCLES AND FASCLE OF THE LOWER EXTREMITY. 

The Muscles of the Lower Extremity are subdivided into groups, corresponding 
with the different regions of the limb. 

Iliac Region. 

Psoas magnus. 

Psoas parvus. 

Iliacus. 


Thigh. 

Anterior Femoral Region . 

Tensor vaginas femoris. 

Sartorius. 

Rectus. 

Vastus oxtemus. 

Vastus intemus. 

Crureus. 

Subcrureus. 

Internal Femoral Region . 

Gracilis. 

, Pectineus. 

Adductor longus. 

Adductor brevis. 

Adductor magnus. 


Hip. 

Gluteal Region . 
Gluteus maximus. 

Gluteus medius. 

G1 ntous minimus. 

Pyriformis. 

Gemellus superior. 

Obturator internus. 

Gemellus inferior. 

Obturator externus. 

Quadratus femoris. 

t Posterior Femoral Region . 

Biceps. 

Semitendinosus. 

Somimembrariosus. 

Leg. 

Anterior Tibw-fibJtar Region . 
Tibialis anticus. 

Extensor longus digitornm. 
Extensor proprius pollicis. 

Poroneus tortius. 



OF THE LOWER EXTREMITY. 


Posterior Tibio-fifodar Region. 

"Superficial Layer. 
Gastrocnem iu s. 

Plantari s. * 

Soleus. 

Deep Lcufir. 

Poplitous. 

Flexor longus pollicis. 

Floxor longus digitorum. 

Tibialis posticus. 

Fibular lley ion. 
Poroneus longus. 

Peroneus brevis. 

Foot. 

Dorsal Region. 

Extensor brevis digitorum. 
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* Plantar Region. 

First Layer. 

Abductor polliois. 

Floxor brovis digitorum. 

Abductor minimi digiti. 

Second Layer. 

Flexor accessorius. 

Lumbricales, 

Third Layer , 

Flexor brevis pollicis. 

Adductor pollicis,. 

Flexor brevis minimi digiti. 

Transversus pod is. 

Fourth Layer. 

Tbo Interrossei. 


Iltac Region. 

Psoas Magnus. Psoas Parvus. Hiacus. 

Dissection. No detailed description is required forth© dissection of these muscles. On the 
removal of the viscera from the abdomen, they are exposed, covered by the peritoneum and 
a tliin* layer of fascia, the fascia iliaca. 

The iliaG fascia is the aponeurotic layer which lines tho back part of the 
abdominal cavity, and encloses the Psoas and Iliacus muscles throughout their 
whole extent. It is thin above ; and becomes gradually thickor below, as it 
approaches the femoral arch. 

The portion investing the Psoas , is attached, above, to the ligamentum arcuatum 
internum'; internally, to the sacrum ; and by a scries of arched processes «to tho 
intervertebral substances, and prominent margins of the bodies of the vertebras ; 
the intervals so left, opposite the constricted portions of the bodies, transmitting 
the lumbar mrteries and filaments of the sympathetic nerve. Externally, this portion 
of tho iliac fascia is continuous with the fascia himborum. 

Tho portion investing the Iliacu 3 is connected, externally, to the whole length of 
the inner border of the crest of the ilium ; and internally to the brim of tho true 
pelvis, whero it is continuous with the periosteum, and receives the tendon of 
insertion of tho Psoas parvus, when that muscle exists. External to tho femoral 
vessels, this fascia is intimately connected with Poupart’s ligament, and is con- 
tinuous with the fascia transversalis ; but, as the femoral vessels pass down into 
the thigh, it is prolonged down behind them, forming the posterior wall of the 
femoral sheath. Under the femoral sheath, tho iliac fascia surrounds tho Psoas 
and Iliacus muscles to their termination, and becomes continuous ^with the Iliac 
portion of tho fascia lata. Internal to the femoral vessels, the iliac fascia is 
connected to the iliopectincal line, and is continuous with the pubic portion of tho 
fascia lata. The iliac vessels lio in fron£ of the iliac fascia, but all the branches of 
the lumbar plexus behind it ; it is separated from the peritoneum by a quantity of 
loose areolar tissue. In abscess accompanying caries of the lower part of the spine, 
the mat ter makes its way to the femoral arch, distending the sheath of the Psoas ; 
and when it accumulates in considerable quantity, this muscle becomes absorbed, 
and the nervouScords contained in it are dissected out, and are exposed in the 1 
cavity of the abscess ; the femoral vessels, however, remain intact, and the peri- 
toneum seldom becomes implicated. % 

Remove this fasoia, and the muscles of the iliac region will be exposed. ^ 

The Psoas Magnus (fig. 187) is a long fusiform muscle, placed on the side of 
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tho lumbar region of the spine and margin of the pelvis. It arises from the sides 
of tho bodies, from the corresponding intervertebral substances, and from the front 
of tho bases of the trafis verso processes of the last dorsal and all tho l umba r ver- 
tebrae The muscle is connectcCTlo tlio bodies of the vertebral by five slips'; each 
slip is attached to the upper and lower margins of two vertebra), and to tho inter- 
vertebral substance between them ; the slips themselves „ being connected by tho 
tendinous arches which extend across the constricted part of the bodies, and 
beneath which pass the lumbar arteries and sympathetic nerves. These tendinous 
arches also give origin to muscular fibres, and protect tho blood-vessels and nerves 
from pressure during the action of the muscle. Tho first slip is attached to tho 
contiguous margins of tlio last dorsal and first lumbar vertebra) ; tho last to tho 
contiguous margins of the fourth and fifth lumbar, and to tho intervertebral 
substance. From these points the muscle passes down across the brim of the 
pelvis, and diminishing gradually in size, passes behind Pou part’s ligament, and 
terminates in a tendon, which, after receiving the fibres of the Iliacus, is inserted 
into the lesser trochanter of the femur. 

Relations. In the lumbar region. By its anterior surface, which is placed behind 
the peritoneum, with the ligamentum arcuatum internum, the kidney, Psoas 
parvus, renal vessels, ureter, spermatic vessels, gonito-crural nerve, the colon, and 
along its pelvic border, with the common and external iliac artery and vein. By 
its posterior surface, with the transverse processes of the lumbar vertebra) and the 
Quadratus lumborum, from which it is separated by the anterior lamella of the 
aponeurosis of the Transversalis. The anterior crural nerve is at first situated in 
the substance of the muscle, and emerges from its outer border at the lower part. 
The lumbar plexus is situated in the posterior part of the substance of the muscle. 
By its inner side, the muscle is in relation with tho bodies of the lumbar vertebra), 
the lumbar arteries, the sympathetic ganglia, and their branches of communication 
with the spinal norves ; the lumbar glands ; the vena cava on the right, and the 
aorta on tho left side. In the thigh it is in relation, in front, with the fascia lata; 
behind, with the capsular ligament of the hip, from which it is separated by a 
synovial bursa, which sometimes communicates with the cavity of the joint through 
an opening of variable size ; by its inner border, with tho Pectineus, and tho 
femoral artery, which slightly overlaps it ; by its outer border , with the anterior 
crural nerve and Iliacus muscle. 

The Psoas Pawns is a long .slender muscle, placed in front of tli€fc preceding. 
It arises from the sides of the bodies of the last dorsal and first lumbajc.„joa*tebra9 
and from the intervertebral substance between them. It forms a small fiat 
muscular bundle, which terminates in a long flat tendon, inserted into tho ilio- 
pectincal eminence, and continuous, by its outer border, with the iliac fascia. 
This muscle is present, according to M. Theile, in one out of every twenty subjects 
examined. 

Relatio'ns. It is covered by the peritoneum, and at its origin by tho ligamontnm 
arcuatum internum ; it rests on the Psoas magnus. 

The Iliacus is a fiat radiated muscle, which fills up tho whole of tho internal 
iliac fossa. It arises from the iliac fossa, and inner margin of tjie crest of tho 
ilium ; behind, from the ilio-lnmbar ligament, and base of the sacrum ; in front, 
from the anterior superior and anterior inferior spinous processes of the ilium, from 
the notch between them, and by a few fibres from tho capsule of the hip-joint. 
The fibres converge to bo inserted into the outer side of the tendon of, the. Psoas, 
some of them being prolonged into the oblique line which extends from the lesser 
trochanter to the linea aspera. 

Relations . Within the pelvis : by its anterior surface , with the iliac fascia which 
separates the muscle from the peritoneum, and with tho external ^itaneous nerve; 
on the right side, with the eo)cum : on the left side, with the sigmoid flexure of 
• the colon. By its j posterity* surface, with the iliac fossa. By its inner harder, with 
the Psoas* Magnus, and anterior crural nerve. In the thigh, it is in relation, by 
its anterior surface , with thd fascia lata, Rectus and Sartorius ; behind, with the 
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capsule of the hip-joint, a synovial bursa common to it and the Psoas magnus 
being interposed. ® 

Nerves. The Psoas is Supplied by the anterior branches *of the lumbar nerves 
the Iliacus by the anterior crural. * 

Actions . The Psoas and Iliacus' muscles, acting from above, flex the thigh upon 
the pelvis, and, at the same time, rotate the fomur outwards, from the obliquity of 
their insertion into the inner and back part of that bone. Acting from below, the 
femur being fixed, the muscles of both sides bend the lumbar portion of tho spine 
and. pel vis forwards* They also serve to maintain the erect position, by support- 
ing the spine and pelvis upon the femur, and assist in raising tho trunk when tho 
body is in the recumbent posture. 

The Psoas parvus is a tensor of the iliac fascia. 


Anterior Femoral Region. 

Tensor Vagina) Fcmoris. Vastus Extornus. 

Sartorius. Vastus Internus. 

Rectus. Crureus. 

Subcrurcus. 


Dissection . To expose the muscles and ft 
part’s ligament, from tho spine of the ilium 
of this, along the middle of tho thigh to 

1 86 .— Dissection of Lower Extremity. 
Front View. 



cine in this region, make an incision along Pou- 
:> the pubes, a vertical incision from tho centre 
below the knee-joint, and a trail sa erso incision 
from the inner to tho outer side of the leg, at 
tho lower end of the vertical incision. The 
flaps of integument having been removed, 
the superficial and deep fasciae should be 
examined. The more advanced student should 
commence the study of this region by an 
examination of the anatomy of femoral her- 
nia, and Scarpa’s triangle, the incisions for 
the dissection of which are marked out in the 
accompanying figure. 

Fascia of the Thigh. • 

The superficial fascia forms a con- 
tinuous layer over tho whole of the 
lower extremity, consisting of areolar tis- 
sue, containing in its meshes much adipose 
matter, and capable of being separated 
into two or more layers, between which 
are found tho superficial vessels and 
nerves. It varies in thickness, in differ- 
ent parts of the limb ; in the sole of the 
foot it is so thin as to bo scarcely demon- 
strable, the integument being closely ad- 
herent to tho deep fascia beneath, but in 
tho groin it is thicker, and the two layers 
arc separated from one another by tho 
superficial inguinal glands, the internal 
saphenous vein, and several smaller ves- 
sels. One of these two layers, the super- 
ficial, is continuous above with the super- 
ficial fascia of tho abdomen, tho deep 
layer becoming blended with tho fascia 
lata, a littlo below Poupart’s ligament. 
Tho doep layer of superficial fascia is in- 
timately adherent to the margins of the • 
saphenous opening in the fascia lata, and 
pierced in this situation by numerous 
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small blood and lymphatic vessels : hence 
the name cribriform fascia , which has 
been applied to it. Srabcntaneous burses 
are found in the superficial fascia over 
the patella, point of the heel, and pha- 
langeal articulations of the toes. 

The deep fascia of the thigh is exposed 
on the removal of the superficial fascia, 
and is named, from its great extent, the 
fascia lata ; it forms a uniform investment 
for the whole of this region of the limb, 
but varies in thickness in different parts ; 
thus, it is thicker in the upper and outer 
part of the thigh, where it receives a 
fibrous expansion from the Gluteus maxi- 
mu s muscle, and the Tensor vaginoo femoris 
is inserted between its layers : it is very 
thin behind, and at the upper and inner 
part, where it covers the Adductor muscles, 
and again becomes stronger around the 
knee, receiving fibrous expansions frem 
the tendon of the Biceps extornally, and 
from tho Sartorius, Gracilis, Semitondi- 
nosus, and Quadriceps extensor cruris in 
front. The fascia lata is attached, above, 
to Poupart’s ligament, and the crest of the 
ilium; behind, to the margin of the sa- 
crum and coccyx; internally, to the pubic 
arcb, and pectineal line ; and below to all 
the prominent points around the knee- 
joint, the condyles of the femur, tubero- 
sities V)f the tibia, and head of the fibula* 
That portion which invests tho Gluteus 
medius (tho Gluteal aponeurosis) is very 
thick and strong, and gives origin, by its 
inner surface, to some of tho fibres of 
that muscle ; at the upper border of 
the Gluteus maximus, it divides into two 
layers, the upper of which, very thin, 
covers the surface of the Gluteus maxi- 
mus, and is continuous below with the 
fascia lata : the deep layer is thick above, 
where it blends with the great sacro- 
sciatic ligament, thin below, where it se- 
parates the Glutens maximus from the 
deeper muscles* From the inner surface 
of the fascia lata arc given off two strong 
intermuscular septa, which are attached . 
to the whole length of thelineaaspcra i the 
external and stronger one, which extends 
from the insertion of the Gluteus maximus 
to the ottter condyle, separates the Vastus 
eXtemus in front from the short head of 
the Biceps behind, and gives partial ori- 
* gin to those mhscles ; the inner one, the 
thinner of the two, separates the Vastus 
^hterous from the Addttcto? muscles. 


187. — Muscles of the Iliac and Anterior 
Femoral Regions. 
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Besides those, there are numerous smaller septa, separating the individual muscles, 
and enclosing each in a distinct sheath. At the upper and inner part of the thigh* 
a little below Poupart’s ligament, a large oval-shaped aperture is observed after 
the superficial fascia has been cleared off: it transmits the internal saphenous 
vein, and other smaller vessels, and is termed the saphenous opening. In order 
more correctly to consider tho mode of formation of this aperture, the fascia lata 
is described as consisting, in this part of tho thigh, of two portions, an iliac por- 
tion, and a pubic portion. 

Tho iliac portion is all that part of tho fascia lata on the outer side of the 
Baphenous opening. It is attached, externally, to the crest of tho ilium, and its 
anterior superior spine, to the whole length of Poupart’s ligament, as far intornally 
as tho spine of the pubes, and to the poctineal lino in conjunction with Gimbornat’s 
ligament. Prom the spine of tho pubes, it is reflected downwards and outwards, 
forming an arched margin, the superior cornu, or outer boundary of the saphenous 
opening ; this margin overlies, and is adherent to tho anterior layer of the sheath 
of tho femoral vessels; to its edge is attached the cribriform fascia, and, below, 
it is continuous with tho pubic portion of the fascia lata. 

Tho pubic portion is situated at tho inner side of tho saphenous opening ; at the 
lower margin of this aperture it is continuous with tho iliac portion ; traced, 
upwards, it is seen to cover tho surface of the Pcctineus muscle, and passing 
bohind the sheath of the femoral vessels, to which it is closely united, is con- 
tinuous with the sheath of the Psoas and lliacns muscles, and is finally lost in tho 
fibrous capsule of tho hip-joint. This fascia is attached above to tho pectineal lino 
in front of the insertion of the aponeurosis of the External oblique, and internally 
to tho margin of’ the pubic arch. Prom this description it may be observed, that 
ilio iliac portion of tho fascia lata passes in front of the femoral vessels, and tho 
pubic portion behind them, so that an apparent aperture exists between tho two, 
through which the internal saphenous joins tho femoral vein.* 

The fascia should now be removed from the surface of the muscles. This may he effected 
by pinching it up between the forceps, dividing it, and separating it from each muscle in the 
course of its fibres. 

• 

Tho Tensor Vaginae Femoris is a short flat muscle, situated at tho upper and 
outer side of the thigh. It arises from the anterior part of the outer lip of the 
crest of the ilium, and from tlio outer surface of the anterior superior spinous 
process, between the Glutens medius and Sartorius. The muscle passes obliquely 
downwards, and a little backwards, to be inserted into the fascia lata, about one- 
fourth down the outer side of the thigh. 

Relations. By its superficial surface , with tho fascia lata and the integument. 
By its deep surface , with the Gluteus medius, Rectus femoris, Vastus extornus, 
and tho ascending branches of tho oxternal circumflex artery. By its anterior 
border , wiJi the Sartorius, from which it is separated below by a triaugular space, 
in which is soon the Rectus femoris. By its posterior border , with the Gluteus 
mod' us. 

The Sartorius, tho longest muscle in the body, is flat, narrow, and riband-like : 
it arises by tendinous fibres from tho anterior superior spinous process of the 
ilium and upper half of the notch below it, passes obliquely across the upper and 
anterior part of tho thigh, from tho outer to the inner side of the limb, then 
descends vertically, as far as the inner side of the knee, passing bohind the inner 
condyle of the femur, and terminates in a tendon, which curving obliquely for- 
wards, expands into a broad aponeurosis, inserted into the upper part of the inner 
surface of the shaft of the tibia, nearly as far forwards as the crest. This expan- 
sion covers the insertion of the tendons of tho Gracilis and Scmitendinosus, with 
which it is partially united, a synovial bursa being interposed between them. 
An offset is dorivod from this aponeurosis, which blends with the fibrous capsule % 


These parts will be again more particularly described with tho anatomy of Hernia. 
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of the knee-joint, and anothor, given off from its lower border, blonds with the 
fascia on the inner side of the leg. Tho relations of this muscle to the femoral 
artery should be carefully examined, as its inner border forms the chief guide in 
trying the artery. In tho upper third of the thigh, it forms, with tho Adductor 
longup, tho side of a triangular space, Scarpa’s triangle, tho base of which, turned 
upwards, is formed by Poupart’s ligament ; the femoral artery passes perpendicu- 
larly through the middle of this space from its base to its apex. In the middle 
third of the thigh, the femoral artery lies first along tho inner border, and then 
behind the Sartorius. 

Relations. By its superficial surface , with the fascia lata and integument. By 
its deep surface , with the Iliacus, Psoas, Rectus, Vastus internus, anterior crural 
nerve, sheath of the femoral vessels, Adductor longus, Adductor magnus, Gracilis, 
long saphenous nerve, and internal lateral ligament of tho knee-joint. 

Tho Quadriceps extensor includes the four remaining muscles on tho front of 
tlie thigh. It is the great Extensor muscle of the leg, forming a large fleshy mass, 
which covers the front and sides of the femur, being united below into* a single 
tendon, attached to the tibia, and above subdividing into separate portions, which 
have received distinct names. Of these, one occupying the middle of the thigh, 
connected abovo with tho ilium, is called tho Rectus femoris , from its straight 
course. The other divisions lie in immediate connection with tho shaft of tho 
femur, which they cover from tho condyles to the trochanters. The portion on 
the outer side of tho femur is termed the Vastus externus ; that covering the inner 
side, the Vastus internus ; and that covering the front of the femur, the Crureus. 
The two latter portions are, however, so intimately blended, as to form but one 
muscle. 

Tho Rectus femoris is situated in the middle of the anterior region of the thigh ; 
it is fusiform in shape, and its fibres are arranged in a biponniform manner. It 
arises by two tendons : one, the straight tendon, from the anterior inferior spinous 
process of the ilium ; tho other is flattened, and curves outwards, to be attached 
to a groove abovo the brim of the acetabulum ; this is the reflected tendon of tho 
Rectus, it unites with the straight tendon at an acute angle, and then spreads into 
an aponeurosis, from which the muscular fibres arise. Tho muscle terminates in 
a broad and thick aponeurosis, which occupies the lower two-thirds of its posterior 
surface, and gradually becoming narrowed into a flattened tondon, is inserted into 
the patella in common with the Vasti and Crureus. 

Relations. By its superficial surface , with the anterior fibres of the Glutens 
medius, the Tensor vaginas femoris, Sartorius, and tho Psoas and Iliacus ; by its 
lower three- fourths, with the fascia lata. By its posterior surface , with tho liip- 
joint, the external circumflex vessels, and tlio Crureus and Vasti muscles. 

Tho three remaining muscles have been described collectively by some anatomists, 
separate from the Rectus, under the namo of tho Triceps extensor cruris ; in order 
to expose them, divide the Sartorius and Rectus across tho middle, and turn them 
aside, when the muscles in question will be fully brought into view. 

The Vastus externus is the largest part of the Quadriceps extensor. It arises by 
a broad aponeurosis, which is attached to the anterior border of the great tro- 

# chanter, to a horizontal ridge on its outer surface, to a rough line loading from 
the trochanter major to the linca aspera, and to tho whole length of the outer lip 
of the linea aspera ; this aponeurosis covers the upper throe-fourths of the muscle, 
and from its inner surface many fibres arise. A few additional fibres arise from 
the tendon of the Gluteus maximum, and from tho external intermuscular septum 
between the Vastus externus, and short head of the Biceps. The fibres form a 
large fleshy mass, which is attached to a strong aponeurosis, placed on the under 
surface of the muscle at its lower part : this- becomos contracted and thickened 
into a flat tendon, which is inserted into the outer part of tho upper border of the 

# patella, blending with tho great extensor tendon. 

Relations. By its • superficial surface , with the Rectus, the Tensor vagin co 
femoris, the fascia lata, and the Gluteu^ maximus, from which it is separated by a 
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synovial bursa. By its deep surface, with the Crureus, Bomo largo branches of the 
external circumflex artery and anterior crural nerve being interposed. 

The Vastus Internus and Crureus are so inseparably connected together, as to 
form but one muscle, as which it will be accordingly described. It is the smallest 
portion of the Quadriceps extensor. The anterior portion of it, covered by the 
Rectus, is called the Crureus ; the internal portion, which lies immediately beneath 
the fascia lata, the Yastus Internus. It arises by an aponeurosis, which is attached 
to the lower part of the line that extonds from the inner side of the neck of the 
femur to the linea aspera, from the whole length of the inner lip of the linea aspera, 
and internal intermuscular septum. It also arises from nearly the wholo of the 
internal, anterior, and external surfaces of the shaft of the femur, limited, above, 
by the lino between the two trochanters, and extending, below, to within the lower 
fourth of the bone. From these different origins, the fibros converge to a broad 
aponeurosis, which covers the anterior surface of the middlo portion of the muscle 
(the Crureus), and tho deep surface of the inner division of the musclo (the Vastus 
internus), and which gradually narrows down to its insertion into tho patella, where 
it blends with tho other portions of tho Quadriceps extensor. 

Eolations. By its superficial surface , with tho Psoas and Iliacus, the Roctus, 
Sartorius, Pectinous, Adductors, and fascia lata, femoral vessels, and saphenous 
nerve. By its deep surface , with the femur, Subcrureus, and synovial membrane of 
the knee-joint. 

The student will observe the striking analogy that exists between the Quadriceps 
extensor and the Triceps musclo in the upper extremity. So close is this simi- 
larity, that M. Cruveilhier has described it under the name of the Triceps femoralis. 
Like the Triceps brachialis, it consists of three distinct divisions, or heads : a middlo 
or long head, analogous to the long head of the Triceps, attached to the ilium, 
and two other portions which may bo called the external and internal heads of tho 
Triceps femoralis. These, it will bo noticed, are strictly analogous to the outer 
and inner heads of tho Triceps brachialis. * 

The tendons of the different portions of the Quadriceps Extensor unite at the 
lower part of the thigh, so as to form a single strong tendon, which is inserted 
into the upper part of tho patella. More properly, tho patella may be regarded as 
a sesamoid bone, developed in the tendon of the Quadriceps ; and the ligamentum 
patella', which is continued from the lower part of tho patella to tho tuberosity of 
the tibia, as tho proper tendon of insertion of the muscle. A synovial bursa is 
interposed between tho tendon and tho upper part of the tuberosity of the tibia. 
From tho tendons corresponding to tho Vasti, a fibrous prolongation is derived, 
which is attached below to tho nppor extremities of the tibia and fibula, and 
which serves to protect the knee-joint, being strengthened on its outer side by the 
fascia lata. 

Tho Subcrurcus is a small muscle, usually distinct from the Crureus, but occa- 
sionally blended with it, which arises from tho anterior surface of tho lower part 
of the shaft of the femur, and is inserted into tho upper part of the synovial pouch 
that oxtends upwards from the knee-joint behind the patella. It sometimes consists 
of two separate muscular bundles. 

Nerves . The Tensor vaginoo femoris is supplied by the superior gluteal nerve ; 
the other muscles of this region, by branches from the antorior crural. 

Actions . The Tensor vaginae femoris is a tensor of tho fascia lata ; continuing 
its action, the oblique direction of its fibres enable it to rotate the thigh inwards. 
In the erect posture, acting from below, it will servo to steady the pelvis upon the 
head of the femur. The Sartorius flexes the leg upon the thigh, and, continuing 
to act, flexes the thigh upon tho pelvis, at the same time drawing the limb inwards, 
so as to cross ono leg over tho other. Taking its fixed point from the log, it 
flexes the pelvis upon tho thigh, and, if one muscle acts, assists in rotating the 
pelvis. The Quadriceps extensor extends tho leg upon the thigh. Taking ijs 
fixed point from the leg, as in standing, this muscle will act upon the femur, 
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supporting it perpendicularly upon the head of the tibia, and thus maintaining the 
entire weight of the body. Tho Rectus muscle assists the Psoas and Iliacus, in 
supporting the pelvis and trunk upon tho femur, or in bending it forwards. 


Internal Femoral Region. 

Gracilis. 

Pectineus. 

Adductor Longus. 

Adductor Iirevis. 

Adductor Magnus. 

Dissection . These muscles are at once ex- 
posed by removing the fascia from the foro 
part and" inner side of the thigh. The limb 
should be adducted, so as to render the muscles 
tense, and easier of dissection. 

Tho Gracilis (figs. 187, 190) is the most 
superficial muscle on the inner side of 
tho thigh. It is thin and flattonod, broad 
above, narrow and tapering below. It 
arises by a thin aponeurosis between two 
and three inches in breadth, from tho 
inner margin of the ramus of the pubes 
and ischium. The fibres pass vertically 
downwards, and terminate in a rounded 
tendon which passes belling the® internal 
condyle of the femur, and curving round 
the inner tuberosity of the tibia, becomes 
flattened, and is inserted into the upper 
part of the inner surface of the shaft of 
the tibia, below the tuberosity. The ten- 
don of this muscle is situated immediately 
above that of the Semitendinosus, and 
beneath the aponeurosis of the Sartoi’ius, 
with which it is in part blended. As it 
passes across the internal lateral ligament 
of the knee-joint, it is separated from it 
by a synovial bursa common to it and the 
Semitendinosus muscle. 

Relations . By its superficial surface , 
with the fascia lata and the Sartorius be- 
low ; the internal saphenous vein crosses’ 
it obliquely near its lower part, lying 
superficial to tho fascia lata. By its deep 
surface, with the three Adductors, and 
tho internal lateral ligament of the knee- 
joint. 

The Pectineus (fig. 187) is a flat quad- 
rangular muscle, situated at the anterior 
part of the upper and inner aspect of tho 
thigh.- It arises from the linea ilio-pecti- 
noa, from the surface of bone in front of it, 
between the pectineal eminence and spine 
of the pubes, and from a tendinous pro- 
longation of Gimberriat’s ligament, which 
is attached to the crest of .the pubes, and 
is continuous with the fascia covering the 


188. — Deep Muscles of the Internal Femoral 
Region. 
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outer surface of the muscle ; the fibres pass downwards, backwards, and outwards 
to bo inserted into a rough line leading from the troohanter minor to the linea 
aspera. 

Relations. By its anterior surface, with tho pubic portion of the fascia lata, which 
separates it from the femoral vessels and internal saphenous vein. By its posterior 
surface, with the liip-joint, tho Adductor brevis and Obturator externus muscles, 
the obturator vessels and nerve being interposed. By its outer border, with the 
Psoas, a cellular interval separating them, upon which lies the femoral artery. By 
its inner border, with tho margin of tho Adductor longus. 

Tho Adductor Longus, the most superficial of the throe Adductors, is a flat 
triangular muscle, lying on tho same plane as the Pectinous, with which it is often 
blended above. It arises, by a flat narrow tendon, from the front of tho pubes, at 
the angle of junction of the crest with the symphisis ; and soon expands into a 
broad fleshy belly, which, passing downwards, backwards, and outwards, is inserted, 
by an aponeurosis, into tho middle third of the linoa aspera, between the Vastus 
internus and tho Adductor magnus. 

Relations. By its anterior surface, with tho fascia lata, and, near its insertion, 
with tho femoral artery and vein. By its posterior surface,, with the Adductor 
brevis and magnus, the anterior branches of the obturator vessols and nerve, and 
with tho profunda artery and vein near its insertion. By its outer border, with the 
Pcctinens. By its inner border, with tho Gracilis. 

The Pectineus and Adductor longus should now be divided near their origin, and turned 
downwards, when tho Adductor brevis and Obturator extornus will be exposed. 

Tlio Adductor Brevis is situated immediately behind the two preceding muscles. 
It is somewhat triangular in. form, and arises by a narrow origin from tho outer 
surface of the descending ramus of the pubes, between tlic Gracilis and Obturator 
externus. Its fibres, passing backwards, outwards, and downwards, are inserted, 
by an aponeurosis, into the upper part, of the linea aspera, immediately behind the 
Pectineus and upper part of the Adductor longus. 

Jtclations. By its anterior surface, with the Pectineus, Adductor longus, and 
anterior branches of the obturator vessels and nerve. By its posterior surface , 
with the Adductor magnus, and posterior branches of the obturator vessels and 
nerve. By its outer border , w T ith the Obturator externus, and conjoined tendon 
of tho Psoas and Iliacus. By its inner border , with the Gracilis and Adductor 
magnus. This muscle is pierced, near its insertion, by tho middle perforating 
branch of the profunda artery. 

The Adductor brevis should now be cut away near its origin, and turned outwards, when 
the entire extent of tho Adductor magnus will be exposed. 

The Adductor Magnus is a largo triangular mnsclo, forming a septum between 
the muscles on tho inner and those on the back of the thigh. It arises from 
a small part of tlio descending ramus of the pubes, from tho ascending ramus of 
tho ischium, and from the outer margin and under surface of tho tuberosity of the 
iscliinm. Those fibres which arise from the ramus of the pubes are very abort, 
horizontal in direction, and are inserted into the rough line leading from the great 
trochanter to tho linca aspera, internal to the Gluteus maximus ; those from tho 
ramus of tho ischium are directed downwards and outwards with different degrees 
of obliquity, to bo inserted, by means of a broad aponeurosis, into tho whole length 
of the linea aspera and the upper part of its internal bifurcation below. The 
internal portion of the musole, consisting principally of those fibres which arise from 
the tuberosity of the ischium, forms a thick fleshy masB consisting of coarse bundles 
which descend almost vertically, and terminate about the lower third of the thigh 
in a rounded tendon, which is inserted into the tuberclo above tho inner condyle 
of the femur, being connected by a fibrous expansion to the line leading upwards 
from tho tubercle to the linea aspera. Between the two portions of tho mnsclo 
an angular interval is loft, tendinous in front, fleshy behind, for the passage of 
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the femoral vessel into the popliteal space. The external portion of the muscle 
is pierced by four apertures : the three superior, for the three superior perforating 
arteries ; the fourth, for the passage of the profunda. This muscle gives off an 
aponeurosis, which passes in front of tho femoral vessels, and joins with the Vastus 
intemus. 

Relations. By its anterior surface , with tho Pectincus, Adductor brevis, Ad- 
ductor longus and tho femoral vessels. By its posterior surface , with the great 
sciatic nerve, tho Gluteus maximus, Biceps, Semitendinosus, and Semimembra- 
nosus. By its superior or shortest border , it lies parallel with the Quadratus 
femoris. By its Menial or longest border , with the Gracilis, Sartorius, and fascia 
lata. By its external or attached border , it is inserted into the femur behind the 
Adductor brevis and Adductor longus, which separate it from the Vastus internus; 
and in front of tho Gluteus Maximus and short head of the Biceps, which separate 
it from the Vastus externus. 

Nerves. All the muscles of this group aro supplied by the obturator nerve. 
The Pectineus receives additional branches from the accessory obturator and 
anterior crural ; and the Adductor magnus an additional branch from the great 
sciatic. 

Actions. The Pectineus and three Adductors adduct the thigh powerfully ; they 
are especially used in horso exercise, tho flanks of the horse being grasped betweon 
the knees by tho action of these muscles. In consequence of tho obliquity of their 
insertion into the liuea aspera, thoy rotate the thigh outwards, assisting the ex- 
ternal Rotators, and when tho limb has been adducted, they draw it inwards, 
carrying the thigh across that of the opposite side. T}io Pectineus and Adductor 
brevis and longus assist the Psoas and Iliacus in flexing the thigh upon tho pelvis. 
In progression, also, all these muscles assist in drawing forwards the hinder limb. 
The Gracilis assists tho Sartorius in flexing tho leg and drawing it inwards ; it is 
also an Adductor of the thigh. If the lower extremities are fixed, these muscles 
may take their fixed point from below and act upon the pelvis, serving to maintain 
the body in the erect posture ; or, if their action is continued, to flex the pelvis 
forwards upon tho femur. 


Gluteal Region. 


Gluteus Maximus. 
Gluteus Media s. 
Gluteus Minimus. 
Pyriformis. 


Gemellus Superior. » 
Obturator Internus. 
Gemellus Inferior. 
Obturator Externus. 


Q uadratu s Femoris . 


Dissection (fig. 189). The subject, should bo turned on its face, a block placed beneath tho 
pelvis to make the buttocks tense, and tho limbs allowed to bang over the end of the table, 
with tho foot inverted, and the thigh abducted. Make an incision through the integument 
along tho back part of the crest of tho ilium and margin of the sacrum to the tip of tho 
coccyx, and carry a second incision from that point obliquely downwards and outwards to the 
outer side of the thigh, four inches below the great trochanter. The portion of integument 
included between those incisions, together with the superficial fascia, is to be removed in 
the direction shown in the figure, when the Gluteus maximus and the dense fascia covering 
the Gluteus medius will be exposed. 

Tho Gluteus Maximus (fig. 190), the most superficial musclointhe gluteal region, 
is a very broad and thick fleshy mass, of a quadrilateral shape, which forms tho pro- 
minence of the nates. Its large size is one of tho most characteristic points in 
the muscular system in man, connected as it is with the power ho has of maintain- 
ing tho trunk in the erect posture. lu structure tho muscle is remarkably coarse, 
being made up of muscular fasciculi lying parallel with one another, and collected 
together into large bundles, separated by deep cellular intervals. It prises from 
ijie superior curved lino of the ilium, and tho portion of bone including the crest, 
immediately behind it ; from the posterior surface of the last piece of tho sacrum, 
the sido of the coccyx, anil posterior surface of the great sacro-sciatic and 
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posterior sacro-iliac-ligamonts. The fibres are directed obliquely downwards and 
outwards ; those forming the upper and larger portion of tho muscle (after con- 
verging somewhat) terminate in a thick 
tendinous lamina, which passes across the 
189.— Dissection of Lower Extremity. great trochanter, and is inserted into the 

Posterior View. fascia lata covering the outer side of tho 

thigh, the lower portion of tho muscle being 
. inserted into tho rough line leading from 

^ A the great trochanter to the linea aspera 

jr -i between tlio Vastus externus and Adductor 

M \ magnus. 

'M \ Thrco 8 if no vial bursce are usually found 

HI / \ 1 ' Dl ** eef;ion °f separating the under surfaco of this muscle 

/ 1 lrom the eminences which it covers. One 

jyyf I of those, of large size, and generally multi. 

^ Bfflfew / locular, separates it from the great trochanter, 

f A second, often wanting, is situated on the 

I R h tuberosity of the ischium. A third is found 

I \ I between the tendon of this musclo and tho 

\ 3 3 I 3 . back of thigh Vastus externus. 

\ sfk Isolations. By its superficial surface , with 

Y & ‘ jf a thin ^ aS( ^ a » which separates it from tho 

V/ \ , u subcutaneous tissuo. By its deep surface y 

IT 2 \ f \ 1 ' P0PUTEAL SPACC from above downwards, with tho ilium, 

I &2L \ sacrum, coccyx, and great sacro-sciatic 

ligament, part of the Gluteus medius, Pyri- 
J ; ^ J furmis, Gemelli, Obturator interims, Quadra- 

\ oac| ^ lec tus femoiis, the tuberosity of the ischium, 

\ * l/ I * * ° ACk ** G great trochanter, the origin of tho Biceps, 

\ J Semitondinosus, Semimembranosus, and Ad- 

1 / ductor magnus muscles. The gluteal ves- 

Ln LJ scls and suporior gluteal norvo ttro seen 

issuing from tlic pelvis abovo the Pyriformis 
I muscle, tho ischiatic and internal pndici 

• l l * j vessels and nerves, and the nervo to thot 

f * \ ^ Obturator intemus muscle below it. Its' 

J J upper border is thin, and connected with 

I the Gluteus medius by tlie fascia lata. Its 

lower border ? free and prominent, forms the 
fold of the nates, and is directed towards 
the perineum. 

Dissection . Now divide tho Gluteus maximus near its origin, by a vertical incision carried 
from its upper to its lower border; acellular interval will be exposed, separating it from 
the Gluteus medius and External rotator muscles beneath. The upper portion of the musclo 
is to be altogether detached, and the lower portion turned outwards; the loose ^areolar 
tissue filling up the interspace between tho trochanter major and tuberosity of the ischium 
being removed, the parts already enumerated as exposed by the removal of this muscle will 
he seen. 

Tho Glutens Medius is a broad, thick radiated muscle, situated on the outer 
surface of the pelvis. Its posterior third is covered by tho Gluteus maximus ; its 
anterior two-thirds by tho fascia lata, which separates it from tho integument. 
It arises from tho outer surfaco of tho ilium, between the superior and middle 
curved lines, and from the outor lip of that portion of the crest which is between 
them ; it also arises from tho dense fascia covering its anterior part. The fibres 
converge to a strong flattened tendon, which is inserted into the oblique lino which 
traverses the outer surface of the great trochanter. A synovial bursa separated 
the tendon of the "musclo from tho surfixee of the trochanter in front of its 
insertion. 


BACK of THIGH 


, POPLITEAL SPACE 
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Relations . . By its superfi- 
cial surface , with tho Glutens 
maximus behind, the Tensor 
vagina) femoris, and deep fas- 
cia in front. By its deep 
surface, with the Gluteus mi- 
nimus and the gluteal vessels 
and superior gluteal nerve. 
Its anterior border is blended 
with tho Gluteus minimus. 
Its posterior border lies pa- 
rallel with the Pyriformis, 
the gluteal vessels interve- 
ning. 

This muscle should now be 
divided near its insertion and 
turned upwards, when the Glu- 
teus minimus will be exposed. 

The Gluteus Minimus , the 
smallest of the three glutei, 
is placed immediately beneath 
the preceding. It is fan- 
shaped, arising from the outer 
surface of the ilium, between 
the middle and inferior curved 
lines, and behind, from the 
margin of the great sacro- 
sciatic notch : the fibres "con- 
verge to the deep surface of 
a radiated aponeurosis, which, 
terminating in a tendon, is 
inserted* into an impression 
on the anterior border of tho 
great trochanter. A synovial 
bursa is interposed between 
the tendon and the great tro- 
chanter. 

Relations. By its superfi- 
cial surface , with the Gluteus 
medius, and tlus gluteal vessels 
and superior r gluteal nerve. 
By its deep surface , with the 
ilium, the reflected tendon of * 
tho Rectus femoris, and cap- 
sular ligament of the hip- 
joint. Its anterior margin is 
blended with the Gluteus mo- 
dius. Its posterior margin is 
often joined with the tendon 
of the Pyriformis. 

The Pyriformis is a flat 
muscle, pyramidal in shape, 
lying almost parallel with 
the lower margin of the Glu- 
teus minimus. It is situ- 
ated partly within the pelvis 
at itspoateriorpart, and partly 
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at tho back of the hip-joint. It arises from the front of the sacrum by three 
fleshy digitations, <attachpd to the portions of bone between the first, second third 
. and fourth. anterior sacral foramina, and also from the grooves leading from the 
foramina: a few fibres also arise from the margin of tho groat sacro-sciatic 
foramen, and from the anterior surface of tho great sacro- sciatic ligament. The 
muscle, passes out of tho pelvis through the great sacro-sciatic foramen, the upper 
part of which it fills, and is inserted by a rounded tendon into the upper border 
of the great trochanter, being generally blended with the tendon of tlic Obturator 
intemus. 

Relations. By its anterior surface , within the pelvis, with the Rectum (especially 
on the left side), the sacral plexus of nerves, and the iuternal iliac vessels ; external 
to the pelvis , with the os innominatum and capsular ligament of tho hip-joint. By 
its posterior surface, within the pelvis, with the sacrum ; and external to it, with tho 
Gluteus maximus. By its upper border, with the Gluteus medius, from which it is 
separated by the gluteal vessels and superior gluteal nerve. By its lower border , 
with the jQcmellus superior and Coccygeus ; the sciatic vessels and nerves, the 
intomal pudic vessels and nerve, and the nerve to the Obturator internus, passing 
from the pelvis in tho interval between tho two muscles. 

Dissection. The next niusclo, a9 well as the origin of the Pyriformis, can only bo seen when 
the pelvis is divided, and the viscera removed. 

The Obturator 'Membrane is a dense layer of interlacing fibres, which completely 
closes tho obturator foramen, except at its upper and outer part, where a small 
oval canal is left for the oblu rator vessels and nerve. Each obturatbr muscle is 
connected with this membrane. 

Tlic Obturator Internus, like tho preceding muscle, is situated partly within 
the cavity of the pelvis, partly at, the back of the hip-joint. It arises from the 
inner surface of the anterior arid external wall of tho pelvis, around the inner side 
of the obturator foramen, being attached to the descending ramus of tho pubes, 
and the ascending ramus of tho ischium, and at tho side to the inner surface of 
the body of the ischium, between the margin of tho obturator foramen in front, 
the great sacro-sciatic notoh behind, and the brim of the true pelvis ab»ve. It 
also arises from the inner surface of the obturator membrane and from the ten- 
dinous "arch which completes the canal for the passage of the obturator vessels and 
nerve. Tho fibres are directed backwards and downwards, and terminate in four 
or fivo tendinous bands, which are found on its deep surface ; these bands aro 
reflected at a right angle over the inner surface of the tuberosity of the ischium, 
which is grooved for their reception : the groove is covered with cartilage, and 
lined with a synovial bursa. The muscle leaves the pelvis by tho lesser sacro-fciatic 
notch ; and the tendinous bands unite into a single flattened tendon, which passes 
horizontally outwards, and, after receiving the attachment of the Gemelli, ig in- 
serted into the upper border of the great trochanter in front of the Pyriformis. A 
synovial bursa, narrow and elongated in form, is usually found between tho tendon 
of this muscle and the capBular ligament of the hip : it occasionally communicates 
with that between tho tendon and tho tuberosity of the ischium, the two forming 
a single sac. 

In order to display the peculiar appearances presented by the tendon of this muscle, it 
must be divided near its insertion and reflected outwards. 

Relations . Within the pehis, this muscle is in relation, by its anterior surface, 
with the obturator membrane and inner surface of the anterior wall of tho pelvis ; 
by its posterior surface, with tho pelvic and obturator fasciae, which separato it from 
the Levator ani ; and it is crossed by the internal pudic vessels and norve. This 
surface forms the outer boundary of the ischio-rectal fossa. External to the pelvis, 
it is covered by the great sciatic nerve and Gluteus maximus, and rests on the bach 
part of the hip-joint. 

Tho Oemelli are two small muscular fasciculi, accessories to tho tendon of the 
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Obturator interims, which is received into a groove between them. They am 
called superior and inferior. * 

The Gemellus Superior, the smaller of the two, arises from the outer surfaco 
of the spine of the ischium, and passing horizontally outwards becomes blended 
with the upper part of the tendons of the Obturator internus, and ^s inserted 
with it into tlio upper border of the great trochanter. This muscle is sometimes 
wanting. 

Relations. By its superficial surface , with the Gluteus maximus and the sciatic 
vessols and nerves. By its deep surface , with the capsule of the hip-joint. By its 
upper border , with the lower margin of the Pyriformis. By its lower border , with 
the tendon of the Obturator internus. 

The Gemellus Inferior arises from tho upper part of the outer border of the tubo- 
rosity of the ischium, and passing horizontally outwards is blended with tho lower 
part of the tendon of tho Obturator internus, and inserted with it into the upper 
border of the great trochanter. 

Relations . By its superficial surface, with the Gluteus maximus and tho sciatic 
vessels end nerves. By its deep surface, with tlio capsular ligament of the hip- 
joint. By its upper border, with the tendon of the Obturator internus. By 
its l-ower border , with tho tendon of the Obturator externus and Quadratus 
femoris. 

The Quadratus Femoris is a short, flat muscle, quadrilateral in shape (hence its 
name), situated between the Gemellus inferior and the upper margin of the Ad- 
ductor magnus. It arises from the outer border of the tuberosity of tho ischium, 
and proceeding horizontally outwards is inserted into tho upper part of the linea 
quadrati, Qn the posterior surface of the trochanter major. A synovial bursa is 
often found between the under surfaco of this muscle and tho losser trochanter, 
which it covers. 

Relations. By its posterior surface , with the Gluteus maximus and tho sciatic 
vessels and nerves. By its anterior s+irface, with tho tendon of tho Obturator ex- 
ternus and trochanter minor, and with tho capsule of the hip-joint. By its upper 
border, with the Gemellus inferior. Its lower border is separated from the Adductor 
magnum by tho terminal branches of the internal circumflex vessels. 

Dissection. In order to oxpose the next muscle (the Obturator externus), it is necessary 
to remove tho Psoas, Iliacus, Pectineus, and Adductor brevis and longus muscles from the 
front and inner side of the thigh ; and the Gluteus maximus and Quadratus femoris from 
the back part. Its dissection should consequently he postponed until the muscles of the 
anterior and internal femoral regions have been examined. 

Tho Obturator Externus (fig. 188) is a flat triangular muscle, which covers the 
outer^urface of the anterior wall of tho pelvis. It arises from the margin of bone 
immediately around tho inner side of the obturator foramen, viz., from the body 
and ramus of the pubes, and the ramus of tho ischium; it also arises /rom the 
inner two-thirds of the outer surface of tho obturator membrane, and from the ten- 
dinous arch which completes the canal for the passage of tho obturator vessels and 
nerves. The fibres converging pass outwards and backwards, and terminate in a 
tendon which runs across tho back part of tho hip-joint, and is inserted into the 
digital fossa of the femur. 

Relations. By its anterior surface, with the Psoas Iliacus, Pectineus, Adductor 
longus, Adductor brevis, and Gracilis ; and c more externally, with tho neck of the 
femur and capsule of the hip-joint. By its posterior surface, with the obturator 
membrane and Quadratus femoris. 

Nerves. The .Gluteus maximus is supplied by the inferior gluteal nerve and a 
branch from tho sacral plexus ; the Glutens medius and minimus, by the superior 
gluteal ; the Pyriformis, Gomelli, Obturator interims, and Quadratus femoris, by 
branches from the sacral plexus, and tho Obturator externus, by tho obturator 
iierve. 

Actions. The Glutei muscles, when they take their fixed point from the pelvis, 
are all abductors of the thigh. The*Gluteus maximus and tho posterior fibres of 
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the Gluteus medius, rotate the thigh outwards ; the anterior fibres of the Gluteus 
medius and the Gluteus minimus rotate it inwards. The Gluteus maximus serves 
to extend the femur, and the Gluteus medius and minimus draw it forwards. The 
Gluteus maximus is also a tensor of the fascia lata. Taking their fixed point 
from the femur, the Glutei muscles act upon the pelvis, supporting it and the whole 
trunk upon the head of the femur, which is specially obvious in standing on one 
log. In order to gain the erect posture after the effort of stooping, these muscles 
draw the pelvis backwards, assisted by the Biceps, SemitJlndinosus, and Semi- 
membranosus muscles. The remaining muscles are powerful rotators of the thigh 
outwards. In the sitting posture, when the thigh is flexed upon tho pelvis, their 
action as rotators coases, and they become abductors, with the exception of tho 
Obturator oxternus, which still rotates tho femur outwards. When the femur is 
fixed, the Pyriformis aud Obturator muscles servo to draw tlic pelvis forwards if 
it has been inclined backwards, and assist in steadying it upon tho head of tho 
femur. 

Posterior Femoral Region. 

Biceps. Semitendinosus. Semimembranosus. 

Dissection (fig-. 189). Make a vertical incision along tho middle of the thigh, from tho 
lower fold or the nates to about threo inches below the back of tho knee-joint, and thoro 
connect it with a transverse incision, carried from tho inner to tho outer side of tho log. 
Make a third incision transversely at the junction of the middle wtyh the lower third of the 
thigh. Tho integument having been removed from tho back of the knee, and the boundaries 
of the popliteal space examined, the removal of tho integument from the remaining part of 
the thigh should be continued, when the fascia and muscles of this region will be exposed. 

The Biceps (fig. 190) is a largo muscle, of considerable length, situated on tho 
posterior and outer aspect of the thigh. It arises by two heads. One, the long 
head, arises from an impression at the upper and back part of the tuborosity of the 
ischium, by a tendon common to it and the Semitendinosus. The femoral, or short 
head, arises from the outer lip of the linea aspera, between the Adductor magnus 
and Vastus exfccrnus, extending from a short ^distance below the insertion of the 
Gluteus maximus, to within two inches of the outer condyle; it also arises from the • 
external intermuscular septum. The fibres of the long head form a fusiform belly, 
which, passing obliquely downwards and a little outwards, terminate in an aponeu- 
rosis which covers the posterior surface of the muscle, and receives the fibres of tho 
short bead ; this aponeurosis becomes gradually contracted into a tendon, which is 
inserted into the outer side of the head of the fibula. At its insertion, the tendon 
divides into two portions, which embrace the external lateral ligament of the 
knee-joint, a strong prolongation being sent forwards to the outer tuberosity of 
the tibia, which gives off an expansion to the fascia of the leg. The tendon of 
this muscle forms the outer liam-string. * 

Relations. By its svpetficial surface , with the Gluteus maximus above, the 
fascia lata and integument in the rest of its extent. By its deep surface, with the 
Semimembranosus, Adductor magnus, and Vastus exteruus, the great sciatic nerve, 
popliteal artery and vein, and near its insertion, with the external bead of the 
Gastrocnemius, Plantaris, tho superior external articular artery, and the external 
popliteal nerve. 

The Semitendinosus, remarkable for the great length of its tendon, is situated 
at tho posterior find inner aspect of tlic thigh. It arises from tho tuberosity of 
the ischium by a tendon common to it and the long head of tho Biceps ; it also 
i^'esTromlLn aponeurosis which connects the adjacent surfaces of the two muscles 
to l^ ;r extb®''of about three inches after their origin. It forms a fusiform muscle, 
which, passing downwards and inwards, terminates a little below the middle of 
the thigh in a long round tendon which lies along the inner side of the popliteal 
space, then curves around the inner tuberosity of the tibia, and is inserted into 
the upper part of the inner surface of the shaft of that bone, nearly as far forwards 
as 'its anterior border. This tendon lies beneath the expansion of tho Sartorius, » 
and behw that of the Gracilis, to which it is united.' A tendinous intersection is 
-usually observed about the middle of tho muscle. 
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Relations. By its superficial surface , with the Gluteus m axioms and fascia lata. 
By its deep surface , with the Semimembranosus, Adductor magnus, inner head of 
the Gastrocnemius, and internal lateral ligament of the knee-joint. 

The Semimembranosus, so called from the membranous expansion on its anterior^ 
and posterior surfaces, is situated at the back part and inner side of the thigh. 
It arises by a thick tendon from the upper and outer part of the tuberosity of th e 
ischium, above and to the outer side of the Biceps and Semitendinosus, and is 
inserted into the iniilr and back part of the inner tuberosity of the tibia, beneath 
the internal lateral ligament. The tendon of the muscle at its origin expands 
into an aponeurosis, which covers the upper part of its anterior surface : from this 
aponeurosis, muscular fibres arise, and converge to another aponeurosis, which 
covers tho lower part of its posterior surface and this contracts into the tendon of 
insertion. Tho tendon of the musclo at its insertion divides into three portions : 
the middle portion is the fasciculus of insertion into tho back part of the inner 
tuberosity; it sends down an expansion to cover the Popliteus muscle. The 
internal portion is horizontal, passing forwards beneath tho* internal lateral liga- 
ment, to be inserted into a groove along the inner side of tho internal tuberosity. 
The posterior division passes upwards and backwards, to bo inserted into the back 
part of the outer condyle of the femur, forming the chief part of the posterior 
ligament of the knee-joint. 

The tondons of tho two preceding muscles, with those of the Gracilis and 
Sartorius, form the inner ham-string 

Relations. By its superficial surface , with the Semitendinosus, Biceps, and fascia 
lata. By its deep surface , with the popliteal vessels, Adductor magnus, and inner 
head of the Gastrocnemius, from which it is separated by a synovial bursa. By its 
inner border , with tho Gracilis. By its outer border , with the great sciatic nerve, and 
its internal popliteal branch. 

Nerves. The muscles of this region are supplied by the great sciatic nerve. 

Actions. The three ham -string muscles flex the leg upon the thigh. When the 
knee is semi-fixed, the Biceps, in consequence of its oblique direction downwards 
and outwards, rotates the leg slightly outwards ; and the Semimembranosus, in 
consequence of its oblique direction, rotates the leg inwards, assisting the Popliteus 
Taking their fixed point from below, these muscles serve to support the pelvis 
upon the head of the femur, and to draw the trunk directly backwards, as in 
feats of strength, when the body is thrown backwards in the form of an arch. 

Surgical Anatomy. The tendons of these muscles occasionally requiro subcutaneous 
division in some forms of spurious anchylosis of the knee-joint, dependent upon permanent 
contraction and rigidity of the Flexor muscles, or from stiffening of the ligamentous and 
other tissues surrounding the joint, tho result of disease. This is effected by putting the 
tendon upon the stretch, and inserting a narrow sharp-pointed knife between it and the skin : 
the cutting edge being then turned towards the tendon, it should be divided, taking care 
that the wound in the skin is not at the same time enlarged. 


Muscles and Fascia op the Leo. 

Dissection (fig. 186). # The knee should be bent, a block placed beneath it, and the foot 
kept in an extended position ; then make an incision through the integument in the middle 
line of the leg to the ankle, and continue it along the dorsum of the foot to the toes. Make 
a second incision transversely across the ankle, and a third in the same direction across the 
bases of the toes ; remove the flaps of in teg 11m eh t included between these incisions, in order 
to examine the deep fascia of the leg. 

The Fascia of the leg forms a complete investment to the whole of this region 
of tho limb, excepting to the inner surface of the tibia. It is continuous above 
with the fascia lata, receiving an expansion from the tendon of the Biceps on the 
outer side, and from the tendons of the Sartorius, Gracilis, and Semitendinosus on 
the inner Bide ; in front it blends with the periosteum covering the tibia and 
/fibula; below, it is continuous with tho annular ligaments of tho ankle. It 
are aithick and dense in the upper and anterior part of the leg, and gives attach- 
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191. — Muscles of the Front of 
the Leg. 



ment, by its inner surface, to the Tibialis auticus 
and Extensor longus digitorum muscles : but 
thinner behind, where it covers tho Gastrocne- 
mius and Soleus muscles. Its inner surface 
gives off, on the outer side of the leg, two strong 
intermuscular septa, which enclose the Peronei 
musclos, and separate them from the muscles 
on the anterior and posterior tibial regions and 
several smaller and more slender processes, 
which enclos-o the individual muscles in each 
region ; at tho same timo a broad transverse 
intermuscular septum intervenes between the 
superficial and deep muscles in tho posterior 
tibio-fibular region. 

Now remove the fascia by dividing it in the sAmo 
direction as the integument, excepting opposite the 
ankle, where it oliould be left entire. Commence 
the removal of the fascia from below, opposite the 
tendons, and detach it in the line of direction of the 
muscular fibres. 


Muscles of the Leo. 

These may be subdivided into three groups : 
those on the anterior, those on the posterior, 
and those on the outer side. 

Anterior Tibio-Fibular Region. 

Tibialis Anticus. 

Extensor Proprius Pollicis. 

Extensor Longus Digitorum. 

Peroneus Tertius. 

The Tibialis Anticus is situated on the outer 
side of tho tibia ; it is thick and fleshy at its 
upper part, tendinous below. It arises from 
the outer tuberosity and upper two-thirds of 
i he external surface of the shaft of the tibia ; 
from tho adjoining’ part of the interosseus 
membrane ; from the deep fascia of tho leg ; and 
from tho intermuscular septum between it and 
tho Extensor longus digitorum : the fibres pass 
vertically downwards, and terminate in a ten- 
don, which is apparent on the anterior surface 
of the muscle at the lower third of tho leg. 
After parsing through tho innermost compart- 
ment of the anterior annular ligament, it is 
inserted mfoTthe inner and undersurface of the 
internal cuneiform bone, and base of tho meta- 
tarsal bone of the great too. 

Relations. By its anterior surface , with the 
deep ’fascia, and with tho annular ligament 
By its posterior surface , with the interosseus 
membrane, tibia, ankle joint, and pinner side of 
the tarsus: this surface also overlaps tho 
anterior tibial vessels and nerve in the upper 
part of the leg. By its inner surface , with tho 
tibia. By its outer surface , with the Extensor 
longus digitorum, and Extensor proprius pol- 
licis, and the anterior tibial vessels and nerve, 
x a 
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The Extensor Proprius Pollicis is a thin, elongated, and flattened muscle, situated 
between the Tibialis anticus and Extensor longus digitorum. It arises from the 
anterior surface of the fibula for about the middle two-fourths of its extent, its 
origin being internal to that of the Extonsor longus digitorum ; it also arises from 
the interosseous membrane to a similar extent. The fibre3 pass downwards, and 
terminate in a tendon, which occupies the anterior border of the muscle, passes 
through a distinct compartment in the annular ligament, crosses the anterior Tibial 
vessels near the bend of the ankle, and is inserted into the base of tho last phalanx 
of the great toe. Opposite the metatarso-pkalangeal articulation, the tendon gives 
off a thin prolongation on each side, which covers the surface of the joint. 

Relations . By its anterior border , with the deep fascia, and the anterior 
annular ligament. By its posterior border , with the interosseous membrane, fibula, 
tibia, ankle-joint, and Extensor brevis digitorum. By its outer side , with the 
Extensor longus digitorum abovo, tho dorsalis pedis vessels and anterior tibial 
nerve below. By its inner side, with the Tibialis anticus and the anterior tibial 
vessels above. 

The Extensor Longus Digitorum is an elongated, flattened, semiponniform 
muscle, situated tho most externally of all the muscles on the forepart of the leg. 
It arises from the outer tuberosity of the tibia ; from* tho upper three-fourths of 
the anterior surface of the sjliaffc of tho fibula ; from the interosseous membrane, and 
deep fascia ; and from the intermuscular septa between it and the Tibialis anticus 
on the inner, and the Peronei on tho outer side. The muscle terminates in three 
tendons, which pass through a canal in the annular ligament, with the Peroneus 
tertius, run across the dorsum of the foot, and are inserted into tho second and 
third phalanges of the four lesser toes, the innermost tendon having subdivided 
into two. Tho mode in which tho tendons are inserted is tho following : Each 
tendon opposite the metatarso-phalangeal articulation is joined, on its outer side, 
by the tendon of the Extensor brevis digitorum (except the fourth), and receives 
a fibrous expansion from the Interossei and Lumbricales ; it then spreads into a 
broad aponeurosis, which covers tho dorsal surface of tho first phalanx : this apo- 
neurosis, at the articulation of the first with the second phalanx, divides into three 
slipsf a middle one, which is inserted into the base of tho second phalanx ; and 
two lateral slips, which, after uniting on the dorsal surfaco of the second phalanx, 
are continued onwards, to be inserted into the base of the third. 

Relations . By its anterior surface , with the dcop fascia and the annular ligament. 
By its posterior surface, with the fibula, interosseous membrane, ankle-joint, and 
Extensor brevis digitorum. By its inner side, with the Tibialis anticus, Extensor 
proprius pollicis, and anterior tibial vessels and nerve. By its outer side, with the 
Peroneous longus and brovis. 

The Peroneus Tertius is a part of tho Extensor longus digitorum, and might be 
described as its fifth tendon. The fibres belonging to this tendon arise from the 
lower fourth of the anterior surface of the fibula, on its outer side ; from tho lower 
part of the interosseous membrane ; and from an intermuscular septum between 
tho Peroneus tertius and the Peroneus brevis. The tendon, after passing through 
the same canal in the annular ligament as tho Extensor longus digitorum, is in- 
serted into tho base of the metatarsal bone of the little toe, on its dorsal surfaco. 
This muscle is sometimes wanting. 

Nerves . These muscles are supplied by the anterior tibial nerve. 

Actions . The Tibialis anticus and Peroneus tertius are the direct flexors of 
the tarsus upon the leg ; the former muscle, from the obliquity in tho direction of 
its tendon, raises the inner border of the foot ; and the latter, acting with the 
Peroneus brevis and longus, will draw the outer border of the foot upwards, and 
the sole outwards. The Extensor longus digitorum and Extensor proprius pollicis 
extend the phalanges of the toes, and, continuing their action, flex the tarsus upon 
the leg. Taking their fixed point from below, in the erect posture, all these muscles 
serve to fix tho bones of the leg in the perpendicular position, and give increased 
4 tre£gth to the ankle-joint. 
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Posterior Tibio-Fibular Region. 

Direction (fig. 189). Make a vertical incision along the middle line of the back of the 
leg, from the lower part of the popliteal space to the heel, connecting it below by a transverse 
incision extending between the two malleoli; the flaps of integument being removed, the 
fascia and muscles should be examined. 


The muscles in this region of tho leg are subdivided into two layers, superficial 
and deep. The superficial layer constitutes a powerful muscular mass, forming 

the calf of the leg. Their largo size is 
192. — Muscles of the Back of the Leg. one of the most characteristic features 
Superficial Layer. of the muscular apparatus in man, and 



bears a direct connection with his or- 
dinary attitude and mode of progression. 

Superficial Layer . 

Gastrocnemius. Soleus. 

Plantaris. 

The Gastrocnemius is the most super- 
ficial muscle, .and forms tho greater part 
of the calf. Ip arises by two heads, which 
are connected to the condyles of the femur 
by two strong flat tendons. Tho inner 
head, the larger, and a little tho more 
posterior, arises from a depression at tho 
upper and back part of the inner condyle. 
The outer head arises from tho upper 
and back part of tho external condyle, 
immediately above the origin of the Pop- 
liteus. v Both heads, also, arise by a few 
tendinous and fleshy fibres from the ridges 
which are continued upwards froril the 
condyles to the linea aspera. Each tendon 
spreads out into an aponeurosis, which 
covers tho posterior surface of that por- 
tion of the muscle to which it belongs ; 
that covering tho inner head being longer 
and thicker than the outer. From the 
anterior surface of these tendinous ex- 
pansions, muscular fibres aro given off. 
The fibres in the median lino, which cor- 
respond to the accessory portions of the 
muscle derived from the bifurcations of 
the linea aspera, unite at an angle upon 
a median tendinous raphe below; the 
remaining fibres converge to tbe posterior 
surface of an aponeurosis which covers 
the front of tho muscle, and this, gradu- 
ally contracting, unites with tho tendon 
of the Soleus, and forms with it the Tendo 
Aehillis. • 

Relations. By its superficial surface, 
with the fascia of the leg, which separates 
it from the external saphenous vein and 
nerve. By its deep surface , with the 
posterior ligament of the knee-joint, the 
Popliteus, Solous, Plantaris, popliteal 
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vessels, and internal popliteal nerve. The tendon of the inner head corresponds 
with the back part of the inner condyle, from which it is separated by a synovial 
bnrsa, which, in some cases, communicates with tho cavity of the knee-joint. The 
tendon of the outer head contains a sesamoid fibro- cartilage (rarely osseous), where 
it plays over the corresponding outer condyle ; and ono is occasionally found in the 
tendon of tho inner head. 

The Gastrocnemius should be divided across, just below its origin, and turned downwards, 
in order to expose the next muscles. 

The Soleus is a broad flat muscle, situated immediately beneath tho preceding. 
It has received its namo from its resemblance in shape to a sole-fish. It arises 
by tendinous fibres from the back part of tho head of tho fibula, and from tho 
upper third of tho posterior surface of its shaft ; and from tho obliquo line of tho 
tibia, and from tho middle third of its internal border ; some fibres also arise from 
a tendinous arch placed between tho tibial and fibular origins of the muscle, and 
beneath which the posterior tibial vessels and nerve pass. Tho fibres pass back- 
wards to an aponeurosis which covers the posterior surface of the muscle, and this, 
gradually becoming thicker and narrower, joins with tho tendon of the Gastro- 
cnemius, and forms with it tho Tendo Achillis. 

Relations. By its superficial surface , with the Gastrocnemius and Plantaris. 
By its deep surface , with the Flexor longus digitorum, Flexor longus pollieis, 
Tibialis posticus, and posterior tibial vessels and nerve, from which it is separated 
by the transverse intermuscular septum or deep fascia of tho leg. 

The Tendo Achillis , the common tendon of the Gastrocnemius and Soleus, is 
tiie thickest and strongest tendon in the body. It is about six inches in length, 
and formed by tho junction of the aponeurosis of the two preceding muscles. It 
commences about tho middle of tho leg, but receives fleshy fibres on its anterior 
surface, nearly to its lower end. Gradually becoming contracted below, it is 
inserted into tbe lower part of the posterior tuberosity of the os ealcis, a synovial 
bursa being interposed between the tendon and the upper part of the tuberosity. 
The tendon spreads out somewhat at its lower end, so that its narrowest part is 
usually about an inch and a half above its insertion. The tendon is covered by 
the fascia and the integument, and is separated from the deep muscles and vessels 
a considerable interval filled up with areolar and adipose tissue. Along its 
outer side, but superficial to it, is the external saphenous vein. 

Tho Plantaris is an extremely diminutive muscle, placed between the Gastro- 
cnemius and Soleus, and remarkable for its long and delicato tendon. It arises 
from tho lower part of tlie outer bifurcation of the linea aspera, and fnun the 
posterior ligament of the knee-joint. It forms a small fusiform belly, about two 
inches in length, which terminates in a long slender tendon which crosses 
obliquely between the two muscles of the calf, and running along the inner border 
of the Tendo Achillis, is inserted with it into the posterior part of the os calcis. 
This muscle is occasionally double, and is sometimes wanting. Occasionally, its 
tendon is lost in the internal annular ligament, or in the fascia of tho leg. 

Nerves. These muscles are supplied by the internal popliteal nerve. 

Actions. The muscles of the calf possess considerable power, and arc con- 
stantly called into use in standing, walking, dancing, and leaping; hence the largo 
size they usually present. In walking, those muscles draw powerfully upon tho 
os calcis, raising the heel, and, with it, tho entire body, from the ground ; the body 
being thus supported on tho raised foot, the opposite limb can be carried forwards. 
In standing, the Soleus, taking its fixed point from below, steadies the leg upon 
the foot, and prevents the body from falling forwards, to which there is a constant 
tendency from the superincumbent weight. The Gastrocnemius, acting from below, 
serves to flex the femur upon the tibia, assisted by tho Popliteus. Tho Plantaris 
is the rudiment of a large muscle which exists in some of the lower animals, and 
serves as a tensor of the plantar &scia. 
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Deep Layer. 

Popliteus. Flexor Longus Digitorum. 

Flexor Longus Pollicis. Tibialis Posterior. 

Direction. Detach the Soleus from its attachment to the fibula and tibia, and turn it 

downwards when the deep layer of muscles 
is exposed, covered by the deep fascia of the 
leg. 


193. — Muscles of the Back of the Leg. 
Deep Layers. 



The Deep Fascia of the leg is a broad, 
transverse, intermuscular septum, inter- 
posed between the superficial and deep 
muscles in the posterior tibio-fibular re- 
gion. On each side it is connected to tho 
margins of the tibia and fibula. Above, 
where it covers the Popliteus, it is thick 
and dense, and receives an expansion from 
the tendon of tho Semimembranosus ; it 
is thinner in the middle of the leg ; but 
below, where it covers the tendons passing 
behind tho malleoli, it is thickened. It 
is continued onwards in the interval 
between tho ankle and the heel, where it 
covers the vessels, and is blended with 
the internal annular ligament. 

This fascia should now be removed, com- 
mencing from below opposite the tendons, and 
detaching it from the muscles in the direction 
of their fibres. 

The Popliteus is a thin, flat, triangular 
muscle, which forms part of the floor of 
the popliteal space, and is covered by a 
tendinous expansion, derived from tho 
Semimembranosus muscle. It arises by 
a strong fiat tendon, about an inch in 
length, from a deep depression on tho 
outer side of the external condyle of the 
femur, and from the pos tenor ligament of 
the knee-joint ; and is inserted into tho 
inner two-thirds of the triangular surface 
above the oblique line on the posterior 
surface of the shaft of the tibia, and into 
tho tendinous expansion covering the sur- 
face of the muscle. Tho tendon of the 
muscle is covered by that of tho Biceps 
and the external lateral ligament of the 
knee-joint ; it grooves the outer surface 
of tho external semilunar cartilage, and 
is invested by tho synovial membrane of 
the knee-joint. 

Relations . By its superficial surface , 
with tho fascia above mentioned, which 
separates it from the Gastrocnemius, 
Plantaris, popliteal vessels, and internal 
popliteal nerve. By its deep surface ,• 
with the superior tibio-fibular articula- 
tion, and back of tho tibia. 



312 


MUSCLES AND FASCIAE. 


The Flexor Longus Vollicis is situated on the fibular side of the leg, and is the 
most superficial and largest of the three next muscles. It arises from the lqwer 
two-thirds of the internal surface of the shaft of the fibula, with the exception of 
an inch at its lowest part ; from the lower part of the interosseous membrane ; from 
an intermuscular septum between it and the Peronei, externally ; and from the 
fascia covering the Tibialis posticus. The fibres pass obliquely downwards and 
backwards, and terminate round a tendon which occupies nearly the whole length 
of the posterior surface of the muscle. This tendon passes through a groove on 
the posterior surface of the tibia, external to that for the Tibialis posticus and 
Flexor longus digitorum ; it then passes through another groovo on the posterior 
extremity of the astralagus, and along a third groove, beneath the tubercle of the 
os calcis, into the sole of the foot, where it runs forwards between the two heads of 
the Flexor brevis pollicis, and is inserted into the base of the last phalanx of tho 
great toe. The grooves in the astralagns and os ealcis which contain tho tendon of 
the muscle, are converted by tendinous fibies into distinct canals, lined by synovial 
membrane ; and as the tendon crosses the sole of tho foot, it is connected to tho 
common flexor by a tendinous slip. 

Relations. By its superficial surface , with the Soleus and Tendo Achiliis, from 
which it is separated by the deep fascia. By its deep surface with tho fibula, 
Tibialis posticus, the peroneal vessels, the lower part of the interosseous ifiem- 
brane, and the ankle-joint. By its Outer border , with the Peronei. By its inner 
border , with the Tibialis posticus, and Flexor longus digitornm. 

The Flexor Longus JJigi forum (jurforans) is situated on the tibia) side of tho 
leg. At its origin, it is thin and pointed, hut gradually increases in size as it 
descends. It arises from the posterior surface of the shaft of the tibia imme- 
diately below the oblique line, to within three inches of its extremity, internal to 
the tibial origin of the Tibialis posticus ; some fibres also arise from the inter- 
muscular septum between it and the Tibialis posticus. The fibres terminate in a 
tendon, which runs nearly the whole length of the posterior surface of the muscle. 
This tendon passes, behind the malleolus, in a groove, common to it and tho 
Tibialis posticus, but separated from the latter by a fibrous septum ; each tendon 
being contained in a special sheath lined by a separate synovial membrane. It 
then passes obliquely forwards and outwards, beneath the arch of the os calcis, 
into the sole of the foot (fig. 195), where, crossing beneath the tendon of the Flexor 
longus pollicis, to which it is connected by a strong tendinous slip, it becomes 
expanded, is joined by the Flexor accessorius, and finally divides into four tendons, 
which are inserted into the bases of the last phalanges of the four lesser toes, each 
tendon passing through a fissure in the tendon of the Flexor brevis digitorum, 
opposite the middle of the first phalanges. 

Relations . In the leg : by its superficial surface , with the Soleus, and tho 
posterior tibial vessels and nerve, from which it is separated by tho deep fascia ; 
by its deep surface , with the tibia and Tibialis posticus. In the foot , it is covered 
by the Abductor Pollicis, and Flexor brevis digitorum, and crosses beneath tho 
Flexor longus pollicis. 

Tho Tibialis Posticus lies between tho two preceding muscles, and is the most 
deeply seated of all tho muscles in the leg. It commences above by two pointed 
processes, separated by an angular interval, through which the anterior tibial 
vessels pass forwards to the front of tho leg. It arises from the whole of the 
posterior surface of the interosseous membrane, excepting its lowest part, from 
the posterior surface of the shaft of the tibia, external to the Flexor longus 
digitorum, between the commencement of the ofriique line above, and the middle 
of the external Tborder of the bone below, and from the upper two-thirds of the 
inner surface of. the shaft of the fibula ; some fibres also arise from the deep fascia, 
andjfrom the intermuscular septa, separating it from the adjacent musoles on each 
side. This muscle, in the lower fourth of the leg, passes in front of the Flexor 
"longus digitorum, terminates in a tendon, which passes through a groove behind 
the inner malleolus, with the tendon of that muscle, but enclosed in a separate 
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sheath ; it then passes through another sheath, over the internal lateral ligament, 
and beneath the calcaneo-scaphoid articulation, and is inserted into tho tuberosity 
of the scaphoid, and internal cuneiform bones. The tendon of this muscle contains 
a sesamoid bone, near its insertion and gives off fibrous expansions, one of 'which 
passes backwards to the os calcis, others outwards to the middle and external 
cuneiform, and some forwards to the bases of the third and fourth metatarsal bones 
(fig. 196). 

Relations. By its superficial surface , with the Soleus, and Flexor longus digitorum, 
the posterior tibial vessels and nerve, and the peroneal vessels, from which it is 
separated by tho deep fascia. By its dee vp surface , with the interosseous ligament, 
tho tibia, fibula, and ankle-joint. 

Nerves. Tho Popliteus is supplied by the internal popliteal nerve, the remaining 
muscles of this group by the posterior tibial nerve. 

Actions. The Popliteus assists in floxing the leg upon the thigh ; when the leg 
is flexed, it will rotate the tibia inwards. The Tibialis posticus is a direct extensor 
of tho tarsus upon the leg; acting in conjunction with the Tibialis antiens, it 
tnrns the solo of tho foot inwards, antagonising tho Poroneus longus, which 
turns it outwards. The Flexor longus digitorum and Flexor longus pollicis are 
the direct Flexors of the phalanges, and, continuing their action, extend tho foot 
upon tho leg; they assist tho Gastrocnemius and Soleus in extending dlio foot, 
as in the act of walking, or in standing on iJptoo. In consequence of the oblique 
direction of the tendon of tho long extensor, tho toes would be drawn inwards, 
were it not for tho Flexor accessorius muscle, which is inserted into the outer side 
of that tendon, and draws it to the middle line of the loot during its action. 
Taking their fixed point from the foot, these muscles serve to maintain the upright 
posture, by steadying the tibia and fibula, perpendicularly, upon tho ankle-joint. 
They also serve to raise these bones from tho oblique position they assume in the 
stooping posture. 


Fibulak Region. 

Perolieus Longus. Peronetis Brevis. 

Dissection. These muscles are readily exposed, by removing the fascia covering their 
surface, from below upwards, in tho line of direction of their fibres. 

The Poroneus Longus is situated at the upper part of tho outer side of the 
leg, and is the more superficial of the two muscles. It arises from tho head, and 
upper two- thirds of tho outer surface of the shaft of the fibula, from the deep 
fascia, and from tho intermuscular septa, between it and the muscles on the front, 
and those on the back of tho leg. It terminates in a long tendon, which passes 
behind tho outer malleolus, in a groove, common to it and the Poroneus brevis, 
tho groovo being converted into a canal by a fibrous band, and the tendons in- 
vested by a common synovial membrane ; it is then reflected, obliquely forwards, 
across the outer side of the os calcis, being contained in a separate fibrous sheath, 
lined by a prolongation of the synovial membrane from that which lines the groove 
behind tho malleolus. Having reached the outer side of the cuboid bone, it runs 
in a groove on tho under surfaco of that bone, which is converted into a canal by 
the long calcaneo-cuboid ligament, and is lined by a synovial membrane: the 
tendon then crosses obliquely tho sole of the ioot, and is inserted into the outer 
side of the base of tho metatarsal bone of the great toe. The tendon changes 
ite direction at two points: first, behind the external malleolus; secondly, 
on the outer side of the cuboid bone : in both of these situations, tho tendon 
is thickened, and, in the latter, a sosamoid bono is usually developed in its 
substance. 

Relations. By its superficial surface , with tho fascia and integument ; by its 
deep surface , with tho fibula, tho Peroneus brevis, os calcis and cuboid bone : tyr 
its anterior border , with an intermuscular septum, which intervenes between it 
and tho Extensor longus digitorum; by its posterior border , with an inter- 
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muscular septum, which separates it from tho Soleus above, and the Flexor longus 
pollicis below. 

The Peroneus Brevis lies beneath the Poroneus longus and is shorter and smaller 
than it. It arises from the middle third of the . external surface of the shaft of the 
fibula, internal to the Peroneus longus ; from tho anterior and posterior borders of 
the bone ; and from the intermuscular septa separating it from the adjacent muscles 
on the front and back part of the leg. The fibres pass vertically downwards, and 
terminate in a tendon, which runs in front of that of the preceding muscle through 
the samo groove, behind the extornal malleolus, being contained in the same fibrous 
sheath, and lubricated by the same synovial membrane ; it then passes through a 
separate sheath on the outer side of the os calcis, above that for tho tendon of the 
Peroneus longus, and is finally inserted into the base of the metatarsal bono of tho 
little too, on its dorsal surface. 

Relations. By its superficial surface !, with the Peroneus longus and the fascia 
of the leg and foot. By its deep surfaco y with the fibula and outer side of the 
os calcis. 

Nerves. The Peroneus longus and brovis arc supplied by the ftiusculo-cutancons 
branch of the external popliteal nerve. 

Actions. The Peroneus longus and brevis extend the foot upon the leg, in con- 
junction with the Tibialis posticus, antagonising the Tibialis anticus and Peroneus 
tertius, which are flexors of the foot. Tho Peroneus longus also averts the sole 
of the foot ; hence the extreme eversion occasionally observod in fracture of the 
lower end of the fibula, where that bone offers no resistance to tho action of this 
muscle. Taking their fixed point below, the Peronei servo to steady tho leg upon 
the foot. This is especially the case in standing upon one leg, when the tendency 
of tho superincumbent weight is to throw the leg inwards : tho Peroneus longus 
overcomes this tendency, by drawing on the outer side of the leg, and thus main- 
tains the perpendicular direction of the limb. 

Surgical Anatomy. Tho Student should now consider the position of the tendons of the 
various muscles of the leg, their relation with the tinkle-joint and surrounding blood-vessels, 
and especially their action upon the foot, as their rigidity and contraction give rise to one or 
the other forms of deformity, known as club-foot The most simple and common deformity, 
and one that is rarely, if ever congenital, is the talipes equinus, the heel being raised by 
rigidity and contraction of the Gastrocnemius muscle, and the patient walking upon the ball 
of the foot. In the talipes varus , which is the more common congenital form, the heel is 
raised by the Tendo Achillis, the inner border of the foot drawn upwards by the Tibialis 
anticus, and the anterior two-thirds of the loot twisted inwards by the Tibialis posticus and 
Flexor longus digitoruin, the patient walking upon the outer edge of the foot, and in Revere 
cases upon the dorsum and outer ankle. In the talipes valpus, the outer edge of the foot is 
raised by the Peronei muscles, and the patient walks on the inner ankle. In the talipes calcaneus 
the toes* are raised by the Extensor muscles, the heel is depressed, and the patient walks upon 
it. Other varieties of deformity are met with, os the talipes equino-varw , emtino-valgw , and 
calcanea- valgus, whose names sufficiently indicate their nature. Each of these deformities 
may be successfully relieved (after other remedies fail) by division of the opposing tendons 
and fascia : by this means, the foot regains its proper position, and the tendons heal by tho 
organization of lymph thrown out between the divided ends. The operation is easily per- 
formed by putting the contracted tendon upon the stretch, and dividing it by means of a 
narrow sharp-pointed knife inserted between it and the skin. 


MrSCLES and Fascle.of the Foor. 

The fibrous bands which bind down the tendons in front of and behind the ankle in their 
passage to the foot, should now be examined ; they are termed the annular ligaments, and are 
three in number, anterior, internal, and external. 

The Anterior Annular Ligament consists of a superior or vertical portioil, 
which binds down the extensor tendons as they descend on the front of the tibia 
itfid fibula ; and an inferior or horizontal portion, which retains them in connection 
with the. tarsus, the two portipns being connected by a thin intervening layer of 
fascia. The vertical portion is attached externally to the lower end of the fibula* 
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internally to the tibia, and above is continuous with the fascia of the leg ; it contains 
two separate shdaths, one internally, for the tendon of the Tibialis anticus ; one 
externally, for the tendons of the Extensor longue digitorum and Poroneus tertius, 
the tendon of the Extensor proprius pollicis, and the anterior tibial vessels and 
norve pass beneath it, but without any distinct sheath. The horizontal portion is 
attached externally to the upper surface of the os calcis, in front of the depression 
for the interosseous ligament, and internally to the inner malleolus and plantar 
fascia : it contains three sheaths ; the most internal for the tendon of the Tibialis 
anticus, the next in order for the tendon of the Extensor proprius pollicis, and the 
most external for the Extensor longus digitorum and Peroneus tertius : the 
anterior tibial vessels and nerve lie altogether beneath it. These sheaths are lined 
by separate synovial membranes. 

The Internal Annular Ligament is a strong fibrous band, which extends from the 
inner malleolus above, to the internal margin of the os calcis below, converting a 
series of bony grooves in this situation into osseo-fibrous canals, for the passage of 
the tendons of the Flexor muscles and vessels into the sole of the*foot. It is con- 
tinuous above with the deep fascia of the leg, below with the plantar fascia and the 
fibres of origin of the Abductor pollicis muscle. The three canals which it forms, 
transmit from within outwards, first, the tendon of the Tibialis posticus ; second, 
the tendon of the Flexor longus digitorum, then the posterior tibial vessels and 
norve, which run through a broad space beneath the ligament; lastly, in a canal 
formed partly by the astragalus, the tendon of the Flexor longus pollicis. Each 
of these canals is lined by a separate synovial membrane. 

The External Annular Jnyamcnt extends from the extremity of the outer malleo- 
lus to the outer surface of the os calcis : it binds down the tendons of the Peronei 
muscles in ilieir passage bouoatli the outer angle. The two tendons are enclosed 
in one synovial sac. 

Direction of the Sole of the Foot. The foot should be placed* on a high block with the 9ole 
uppermost, and tirmly secured in that portion. Carry an incision round the heel and along 
the inner And outer borders of the loot to the great and little toes. This iiuision should 
divide the integument and thick laxer of granular fat beneath, until the fascia is visible; the 
skin and fat should iheu be removed from the fascia in a direction from behind forwards, as 
seen in tig. 189. 

The Plantar Fascia , the densest of all the fibrous membranes, is of great strength, 
and consists of dense pearly- white glistening fibres, disposed, for the most part, 
longitudinally : it is divided into a central and two lateral portions. 

The central portion , the thickest, is narrow behind and attached to the inner 
tuberosity of the os calcis, behind the origin of the Flexor brevis digitorum, and 
becoming broader and thinner in front, divides opposite the middle of the meta- 
tarsal bones into five processes, one fur each of the toes. Each of these processes 
divides opposite the metatarso-phalangeal articulation into two slips, which ombrace 
the Bides of the flexor tendons of the toes, and are inserted into the sides of the 
metatarsal bones, and into the transverse metatarsal ligament, thus forming a 
series of arches through which the flbndons of the short and long flexors pass to 
the toes. The intervals left between the five processes allow the digital vessels 
and nerves, and the tendons of the Lumbricales and Interossei muscles to become 
superficial. At the point of division of the fascia into processes and slips, nume- 
rous transverso fibres arc suporadded, which servo to increase the strength of tho 
fascia at this part, by binding tho processes together, and connecting them with 
the integument. The central portion of the plantar fascia is continuous with the 
lateral portions at each side, and sends upwards into the foot, at their point of 
junction, two strong vortical intermuscular' septa, broader in front than beliind, 
which separate tho middle from the external and internal plantar group of muscles ; 
from these again thinner transverse septa are derived, which separate the various 
layers of muscles in this region. The upper surfuco of this fascia gives attach- 
ment behind to the Flexor brevis digitorum muscle. 

Tho lateral portions of the plantar fascia are thinner than tho central piece and 
cover tho sides of the foot. 
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The outer portion covers the under surface of the Abductor minimi digiti ; it is 
thick behind, thin in front, and extends from the os calcis forwards to the base of 
the fifth metatarsal bone, into the outer side of which it is attached ; it is con- 
tinous internally with tho middle portion of the plantar fascia, and externally 
with the dorsal fascia. 

The inner portion is very thin, and covers the Abductor pollicis muscle ; it is 
attached behind to the intornal annular ligament, and is continuous around the side 
of the foot with tho dorsal fascia, and externally with the middle portion of the 
plantar fascia. 

Muscles of the Foot. 

These are found in two regions: i. On tho dorsum; 2. On the plantar 
surface. 

1. Dorsal Region. 

Extensor Brevis Digitorum. 

The Fascia on tho dorsum of the foot is a thin membranous layor, continuous 
above with the ahterior margin of the annular ligament ; it becomes gradually lost 
opposite the heads of the metatarsal bones, and on each side blends with the lateral 
portions of the plantar fascia ; it forms a sheath for the tendons placed on the 
dorsum of the foot. On the removal of this fascia, tho muscles and tendons of tho 
dorsal region of the foot are exposed. 

Tho Extensor Brevis Dhjitonim (tig. 19 1) is a broad thin muscle, which arises 
from the outer side of the os calcis, in front of the groove for the Peroneus brevis ; 
from the calcaneo-astragaloid ligament ; and from the horizontal portion of tho an- 
terior annular ligament. It passes obliquely across the dorsum of the foot, and termi- 
nates in four tendons. The innermost, which is the largest, is inserted into tho first 
phalanx of the great toe, crossing the Dorsalis pedis artery; tho other three, 
into the outer sides of the long extensor tendons of the second, third, and fourth toes. 

Be tat ions. By its superficial surface , with the fascia of the foot, the tendons of 
the Extensor longus digitorum, the Extensor proprius pollicis. By its deep surface, 
with the tarsal and metatarsal bones, and tho Dorsal interossei muscles. 

Nerves. It is supplied by the anterior tibial nerve. 

Actions* The Extensor brevis digitorum is an accessory to the long Extensor, 
extending tho phalanges of the four inner toes, but acting only on tho first phalanx 
of the great toe. The obliquity of its direction counteracts the oblique movement 
given to the toes by the long Extensor, so that, both muscles acting together, the 
toes are evenly extended. 

2. Plantar Region. 

The muscles in the plantar region of tjio foot may bo divided into three groups, 
in a similar manner to those in tho hand. Those of tho internal plantar region 
are connected with the great toe, and correspond with those of the thumb; those 
of the external plantar region, are connected with the little too, and correspond 
with those of the little finger ; and those of tho middle plantar region, are con- 
nected with the tendons intervening between tie two former groups. But in order 
to facilitate the dissection of these muscles, it will be found more convenient to 
divide them into four layers, as they present themselves, in tho order in which 
they are successively exposed. 

First Layer. 

Abductor Pollicis. Flexor Brevis Digitorum. 

Abductor Minimi Digiti. 

Dissection . Remove the fascia on the inner and outer sides of the foot, commencing in 
front over the tendons, and proceeding backwards. The central portion should be divided 
transversely in the middle of the foot, and the two flaps dissected forwards and backwards. 

The JJfdudor Pollicis lies .along the inner border of the foot. It arises from 
th* inner tuberosity on the under surface of the os calcis ; from the external annular 
ligament ; firpm the plantar fascia ; and from the intermuscular septum between 
it and the Flexor brevis digitorum. Tho fibres terminate in' a tendon, which is 
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inserted, together with the innermost tendon of the Flexor brevis pollicis, into tho 
inner side of the base of the first phalanx of the great toe. It is supplied by the 
internal plantar nerve. 

Ablations. By its superficial surface , with the plantar fascia. By its deep 

surface , with the Flexor brevis polli- 
cis, the Flexor accessorius, and the 
tendons of tho Flexor longus digitorum 
and Flexor longus pollicis, the Tibialis 
anticus and posticus, the plantar vessels 
and nerves, and the articulations of the 
tarsus. 

The Flexor Brevis Digitorum ( per- 
forate) lies in the middle of the sole 
of the foot, immediately beneath * the 
plantar fascia, with which it is firmly 
united. It arises by a narrow tendi- 
nous process, from the inner tuberclo 
of the os calcis, from tho central part 
of the plantar fascia; and from the in- 
termuscular septa between it and the 
adjacent muscles. It passes forwards, 
and divides into four tendons. Oppo- 
site the middle of the first phalanges, 
each tendon presents a longitudinal 
slit, to allow of the passage of the cor- 
responding tendon of the Flexor longus 
digitorum ; the two portions form a 
groove for the recoption of that tendon. 
The tendon of the short Flexor then re- 
unites and immediately divides a second 
time into two processes, which are 
inserted into the sides of the second 
phalanges. The mode of division of the 
tendons of the Flexor brevis digitorum, 
and their insertion into the phalanges, 
is analogous to the Flexor sublimis in 
the hand. It is supplied by the internal 
plantar nerve. 

* Relations . By its superficial surface , 
■with the plantar fascia. J 3 y its deep 
surface , with tho Flexor accessorius, 
tho Lumbrieales, tho tendons of the 
Flexor longus digitorum, and the ex- 
ternal plantar vessels and nerve, from 
which it is separated by a thin layer of 
. fascia. The outer |ind inner borders arc 
separated from the adjacent muscles 
by means of vertical prolongations of the plantar fascia. 

Tho Abductor Minimi Digiti lies along tho outer border of the foot. It arises, 
by ft very broad origin, from the outer tuberosity ot the os calcis, from tho under 
surface of the os calcis in front of tho tubercles, from tbe plantar fascia, and the 
intermuscular septum between it and the Flexor brevis digitorum. Its tendon, 
after gliding over a smooth facet on the under surface of the base of the fifth 
metatarsal bone, is inserted with the short Flexor of the little toe into the outer 
side of.the base of the first phalanx of tho little too. It is supplied by the 
external plantar nerve. 

* In the erect position, this would, of course, be above. 
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Relations . By its superficial surface , with the plantar fascia. By its deep surface , 
with the Flexor accessorius, the Flexor brevis minimi digiti, the long plantar 
ligament, and Peroneus longus. On its inner side are the external plantar vessels 
and nerve, and it is separated from the Flexor brovis digitorum by a vertical 
septum of fascia. 

Dissectim. The muscles of the superficial layer should he divided at their origin, by 
inserting the knife beneath each, and cutting obliquely backwards, so as to detach them 
from the bone ; they should then be drawn 
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forwards, in order to expose the second 
layer, but not cut away at their insertion. 195. 
The two layers are separated by a thin 
membrane, the deep plantar fascia, on the 
removal of which is seen the tendon of the 
Flexor longus digitorum, the Flexor acces- 
sorius, the Flexor longus pollicie, and tho 
Lumbricales. The long flexor tendons cross 
each other at an acute angle, the Flexor 
longus pnllicis running along the inner 
side of the foot, on a plane superior to that 
of the Flexor longus digitorum, the direc- 
tion of which is obliquely outwards. 


S^cood Layer. 

Flexor Accessorius. 

Lumbricales. 

Tho Flexor Accessorius arises by 
two heads : the inner or larger, which 
is muscular, being attached to the inner 
concave surface of the os caleis, and 
to the calcaneo-seaplioid ligament ; tho 
outer head, flat and tendinous, to the 
under surface of the os calcis, in front 
of its outer tubercle, and to the long 
plantar ligament : the two portions 
join at an acute angle, and are in- 
serted into the outer margin and upper 
and under surfaces of the tendon of 
the Flexor longus digitorum, forming 
a kind of groove, in which the tendon 
is lodged. It is supplied by tho ex- 
ternal plantar nerve. 

Relations. By its superficial sur- 
face , with the muscles of tho super- 
ficial layer, from which it is separated 
by the external plantar vessels and 
nerves. By its deep surface, with 
the os calcis and long caleauco-cuboid 
ligament. 

The Lumbricales are four small 
muscles, accessory to the tendons of the 

Flexor longus digitorum : they ariso from tho tendons of the long flexor, l 

back as their angle of division, each arising from two tendons, except tho internal 
one* bach muscle terminates in a tendon, which passes forwards on the inner side 
of each of the lesser toes, and is inserted into tho expansion of tho long extensor 
and base of the second phalanx of tho corresponding toe. The two internal 
Lumbricales muscles are supplied by the internal, and tho two external by the 
external plantar nerve. 

Dissection. The flexor tendons should be divided at the back part of the foot, and the 
Flexor accefleorias^t its origin, and drawn forwards, in order to expose the third layer. 
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Third Layer . 

Flexor Brevis Pollicis. Flexor Brevis Minimi Digiti. 

Adductor Pollicis. Transversus Pedis. 


The Flexor Brevis Pollicis arises, "by a pointed tendinous process, from the 
inner border of the cuboid bono, from the contiguous portion of the external 
cuneiform, and from the prolongation of the tendon of the Tibialis posticus, which 


196. — Muscles of the Sole of the Foot. 
Third Layer. 



is attached to that bone. The muscle 
divides, in front, into two portions, 
which are inserted into the inner and 
outer sides of the base of the first 
phalanx of the great toe, a sesamoid 
bone being developed in each tendon at 
its insertion. The inner head of this 
muscle is blended with the Abductor 
pollicis previous to its insertion ; the 
outer head, with the Adductor pollicis ; 
and the tendon of the Flexor longus 
pollicis lies in a groove between them. 

Relations . By its superficial surface , 
with the Abductor pollicis, the ten- 
cfon of the Flexor longus pollicis and 
plantar fascia. By its deep surface , 
with the tendon of the Peroneus 
longus, and metatarsal bono of the 
great too. By its inner border, with 
the Abductor pollicis. By its outer 
border, with the Adductor Pollicis. 

The Adductor Pollicis is a large, 
thick, fleshy mass, passing obliquely 
across the foot, and occupying the hol- 
low space between the four outer meta- 
tarsal bones. It arises from the tarsal 
extremities of the second, third, and 
fourth metatarsal bones, and from the 
sheath of the tcudon of the Peroneus 
longus, and is inserted, together with 
the outer head of the Flexor brevis 
pollicis, into the outer side of the base 
of the first phalanx of the great toe. 

The Flexor Brevis Minimi Digiti lies 
on the metatarsal bone of tho little 
toe, and much resembles one of the 
Interossei. It arises from the baso of 
the metatarsal bone of the little toe, 
and from tho sheath of the Peroneus 
longus ; its tendon is inserted into the 
base of the first phalanx of the little 
toe on its outer side. 


• Melations. By ita superficial surface, with the plantar fascia, and tendon of the 
Abductor minimi digiti. By its deep surface, with the fifth metatarsal bone. 

The Transversus Pedis is a narrow, flat, muscular fasciculus, stretohed trans- 
versely across the heads of the metatarsal bones, between them and the flexor 
tendons. It arises from the under surface of the head of the fifth metatarsal bone, 
and from the transverse ligament of the metatarsus ; and is inserted into tlieonte^ 
side of the first phalanx of tho great toe its fibres being blended with the 
tendon of insertion of tho Adductor pollicis. 
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Nervous Supply* The Flexor brevis pollieis 
is supplied by the internal plantar nerve, and 
sometimes (according to Meckel) receivos a 
branch from the external plantar. The other 
three muscles of this layer are supplied by the 
external plantar nerve. 

Relations. By its under Surface , with tho 
tendons of the long and short Flexors and 
Lumbricalcs. By its upper surface , with the 
Interossci. 

Fourth Layer. 

The Interossei. 

The Interossei muscles in the foot are similar 
to those in the hand, with this exception, that 
they are grouped around the middle line of the 
second toe, instead pf the middle line of the 
whole member, as in the hand. They are 
seven in number, and consist of two groups, 
dorsal and plantar. 

The Dorsal Interossei , four in number, am 
situated between the metatarsal bones. They 
are bipenniform muscles, arising by two heads 
from the adjacent sides of the metatarsal bones 
between which they are placed ; their tendons 
are inserted into the bases of the first pha- 
langes, and into the aponeurosis of the common 
extensor tendon. In the angular interval left 
between each muscle at its posterior extremity 
tho perforating arteries pass to the dorsum of 
the foot ; except in the first Interosseous muscle, 
where the interval allows the passage of tho 
communicating branch of tho dorsalis pedis 
artery. The first Dorsal interrosscous muscle 
is inserted into the inner side of the second 
toe ; the other three are inserted into the outer 
sides of the second, third, and fourth toes. 
They are all abductors from the middle line 
of the second toe. 

The Plantar Interossei, three in number, lie 
beneath, lather than between, the metatarsal 
bones. They are single muscles,* and are each 
connected with but one metatarsal bone. They 
arise from the base and inner sides of the shaft. 
of tho third, fourth, and fifth metatarsal bones, 
and are inserted into the inner sides of the 
bases of the first phalanges of tho same too, 
and into the aponeurosis of the common ex- 
tensor tendon. These muscles are all adductors 
towards the middle line of the second toe. 

All the Interpssci muscles are supplied by 
the external plantar nerve. 


19 7* — The Dorsal Interossei. 
Left Foot. 



198. — The Plantar Interoseei. 
Le t Foot. 
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The Student should now consider the effects produced by 
cles in fractures of the bones of tbe lower extremity. Tho 
are selected fbr^Rustr&tion and description. 


the action of the various mus- 
more common forms of fracture 



OF THE MUSCLES OF THE LOWER EXTREMITY. 


321 


199 — Fracture of the Neck of the Femur within the 
Capsular Ligament. 



200. — Fracture of the Femur 
below the Trochanter?. 



-•IMI-TIMDIND 


Fracture of the neck of the 
femur internal to the capsu- 
lar ligament (fig. 199), i 8 a 
very common accident, and 
is most frequently caused 
by indirect violence, such 
as slipping off the edge of 
the kerbstone, the impetus 
mid weight of the oody 
falling upon the neck of 
the bone. It usually oc- 
curs in females, and sel- 
dom under fifty years of 
age. At this period of life, 
the cancellous tissue of the 
neck of the bone not un- 
frequently is atrophied, be- 
coming soft and infiltrated 
with fatty matter; thccom- 
pact tissue is partially ab- 
sorbed : hence the bone 
is more brittle, and more 
liable to fracture. The cha- 
racteristic marks of this ac- 
cident are slight shortening 
of the limb, and eversion of 
the foot, neither of which 
symptoms occur, however, 
in some cases until some 
time after the injury. The 
eversion is caused by the combined action of the external 
rotator muscles, as well as by the Psoas and lliacus, Pec- 
tin eus, Adductors, and Glutei muscles. The shortening is 
produced by the action of the Glutei, and by the Rectus 
femoris in front, and the Biceps, Semilendinosus, and Semi- 
membranosus behind. 

Fracture of the femur just helow the trochanters (fig. 200) 
is an accident of not unfrequunt occurrence, and is at- 
tended with great displacement, producing considerable 
deformity. The upper fragment, the portion chiefly dis- 
placed, is tilted forwards almost at right, angles with the 
pelvis, by the combined action of the Psoas and lliacus; 
and, at the same time, everted and drawn outwards by 
tho external rotator and Glutei muscles, causing a marked 
prominence at the upper and outer side of the thigh, and 
much pain from the bruising and laceration of the muscles. 
The limb is shortened, in consequence of the lower frag- 
ment being drawn upwards by the Rectus in front, and 
Die Biceps, Semimembranosus, and Semitendinosus behind; 
and, at the same time, everted, and the upper end thrown 
outwards, the lower inwards, by the Poctineus and Ad- 
ductor muscles. This fracture may be reduced in two 
different methods : either by direct relaxation of all the 
opposing tmieclcs, to effect which the limb should bo placed 
on a double inclined plane ; or by overcoming the contrac- 
tion of the muscles, bv continued extension, which may be 
effected by moans of the long splint. 

Oblique fracture of the femur immediately above the con- 
dyles (fig. 201) is a formidable injury, and attended with 
considerable? displacement. On examination of the limb, 
the lower fragment may be felt deep in the popliteal spare, 
being drawn backwards by the Gastrocnemius, Solens, and 
riantaris muscles ; and upwards by the posterior femoral 
and Rectus muscles. The pointed end of the upper frag- 
ment is drawn inwards by the Pectineus and Adductor 
muscles, and tilted forwards by the Psoas and lliacus, 
piercing the Rectus muscle, ana occasionally, the integu- 
ment. Relaxation of these muscles, and direct approxi- 
mation of the broken fragments is effected by placing 
the limb on a double inclined plane- The greatest caro 
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is requisite in keeping the pointed extremity of the upper fragment in proper position ; 
otherwise, after union of the fracture, the power of extension of the limb is partially 
destroyed, from the Rectus muscle being held down by the fractured end of the bone, 
and from the patella, when elevated, being drawn upwards against the projecting fragment. 



203. — Oblique Fracture of the Shaft 
of the Tibia. 


Fracture of the patella (fig. 202) may be produced by muscular notion, or by direct 
violence. When produced by muscular action, it occurs thus : a per-on in danger of falling 
forwards, attempts to recover himself by throwing the body backwards, and the \iolent 
action of the Quadriceps extensor upon the pa- 
tella snaps that bone transversely across. This 
upper fragment is drawn up the thigh by the 
Quadriceps extensor, the lower fragment being 
retained in its position by the ligaineutum 
patellsS ; the extent of separation of the two 
fragments depending upon the degree of lacera- 
tion of the ligamentous structures around the 
bone. The patient is totally unable to straighten 
the limb; the prominence of the patella is lost; 
and a marked but varying interval can be felt 
between the fragments. The treatment, consists 
in relaxing the opposing muscles, which may be 
effected by raising the trunk, and slightly ele- 
vating the limb, which should be kept in a 
straight position. Union is usually ligamentous. 

In fracture from direct violence, the bone is 
generally comminuted, or fractured obliquely or 
perpendicularly. 

Oblique fracture of the shaft of the tibia 
(fig. 203) usually occurs at the lower fourth of 
the bone, this being the narrowest and weakest 
part, and is usually accompanied with fracture 
of the fibula. If the fracture lias taken place 
obliquely from above, downwards, ami forwards, 
the fragments ride over one another, the lower 
fragments being drawn backwards and upwards 
by the powerful action of the muscles of the calf ; 
the pointed extremity of the upper fragment pro- 
jects forwards Immediately beneath the integu- 
ment, often protruding through it, and rendering 
the fracture a compound one. If the direction 
of the fracture is the reverse of that shown in 
the figure, the pointed extremity of the lower 
fragment projects forwards, riding upon the lower 
ena of the upper one. Jly bending the knee, 
tvhich relaxes the opposing muscle3, and making 
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extension from the knee and ankle, the fragments may be brought into apposition. It is 
often necessary, however, in compound fracture, to remove a portion of the projecting bone 
with the saw before complete adaptation can bo effected. 

Fracture of the fibula, with displace - 
204. — Fracture of the Fibula, with Displacement went of the tibia (tig. 204), commonly 
of the Tibia.- Pott’s Fracture.’ known as ‘ Pott’s Fracture,’ is one of 

the most frequent injuries of the ankle- 
joint. Che end of tne tibia is displaced 
from the corresponding surface of the 
astragalus ; the intcrnul lateral ligament 
is ruptured; and the inner malleolus 
projects inwards beneath the integu- 
ment, which is tightly stretched over 
it, and in danger of bursting. The 
fibula is broken, usually from two to 
three inches above the ankle, and occa- 
sionally that portion of the tibia with 
which it is more directly connected be- 
low ; the foot is everted by the action 
of the Peroneus longus, its inner border 
resting upon the ground, and, at the 
same time, the heel is drawn up by 
the muscles of the calf. This injury 
may be 4! once reduced by flexing the 
leg at right angles with the thigh, 
which relaxes all the opposing muscles, 
aud by making slight extension from 
the knee and ankle. 



On the Descriptive Anatomy of the Muscles, refer to Cruvcilhicr’s 1 Anatomie Descrip- 
tive* 1 Traite de Myologie et d’Angeiologie, 1 by F. G. Theile, Encyclopedic Anatomique, 
Paris, 1843; and Ilenlo’s 4 llundbuch der bvstematischen Anatomie,’ before referred to. 



Of the Arteries. 


T HK Arteries are cylindrical tubular vessels, which serve to convey blood from 
both ventricles of the heart to every part of the body. These vessels were 
named arteries (a >'//>, air ; rqptii', to contain), from the belief entertained by the 
ancients that they contained air. To Galen is due the honour of refuting this 
opinion ; he showed that these vessels, though for the most part empty after death, 
contain blood in the living body. 

The pulmonary artery, which arises from the right ventricle of the heart, carries 
venous blood directly into tho lungs, whence it is returned by the pulmonary 
veins into the left auricle. This constitutes the lessor or pulmonic circulation. 
The great artery which arises from the left ventricle, the aorta, conveys arterial 
blood to the body generally ; whence it is brought back to the right side of 
the heart by means of the veius. This constitutes the greater or systemic 
circulation. 

The distribution of the systemic arteries is like a highly ramified tree, the common 
trunk of which, formed by the aorta, commences at the left ventricle of the heart, 
the smallest ramifications corresponding to the circumference of the body and the, 
contained organs. The arteries are found in nearly every part of the body, with 
the exception of the hairs, nails, epidermis, cartilages, and cornea ; and the larger 
trunks usually occupy tlie most protected situations, running, in the limbs, along 
the flexor side, where they are less exposed to injury. 

There is considerable variation in the mode of division of the arteries : occasionally 
a sliojt trunk subdivides into several branches at the same point, as wo observe 
in the cocliae and thyroid axes; or the vessel may give off several branches in siic- 
* cession, and still continue as the main trunk, as is seen in the arteries of the limbs ; 
but the usual division is dichotomous, as, for instance, the aorta dividing into the 
two common iliacs ; and the common carotid, into tbe external and internal. 

The branches of arteries arise at very variable angles ; some, as the superior 
intercostal arteries from the aorta, arise at an obtuse angle; others, as the lumbar 
arteries, at a right angle ; or, as the spermatic, at an acute angle. An artery from 
which a branch is given off, is smaller in size, but retains a uniform diameter until 
a second branch is derived from it. A branch of an artery is smaller than tlm 
trunk from which it arises; lmt if an artery divides into two branches, the com- 
bined area of the two vessels is, in nearly every instance, somcwliat greater t han 
that of the trunk ; and the combined area of all the arterial branches greatly 
exceeds the area of the aorta i so that the arteries collectively may be I’eganled 
as a cone, the apex of which corresponds to the aorta; the base to the capillary 
system. 

The arl cries, in their distribution, communicate freely with one another, forming 
what is called ail auuntuiuoxis (aVu, bvtuA'cii \ month), or inosculation ; and 

this communication is very free between the large, as well as between tho smaller 
branches. The anastomoses between trunks of equal size is found where great 
freedom and Activity of the circulation is requisite, as in the brain; here tho two 
vertebral arteries unite to form the basilar, and the; two internal carotid arteries arc 
connected by a short communicating trunk ; it is also found in tho abdomen, 
the intestinal arteries having very free anastomoses between their larger brandies. 
In the limbs, the anastomoses are most frequent and of largest size around tho 
joints; the branches of an artery above freely inosculating with branches from 
tho vessels below ; the? e anastomoses are of considerable interest to the surgeon, 
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as it is by their enlargement that a collateral circulation is established after the 
application of a ligaturo to an artery for the care of aneurism. The smaller branches 
of arteries anastomose more frequently than the larger ; and between the smallest 
twigs, these inosculations become so numerous as to constitute a close network 
that pervades nearly every tissue of the body. 

Throughout the body generally, the larger arteri^ branches pursue a perfectly 
straight course ; but in certain situations they are tenuous ; thus, the facial artery 
in its course over tho face, and the arteries of the lips, aro extremely tortuous in 
their course, to accommodate themselves to the movements of the parts. Tho 
uterine arteries are also tortuous, to accommodate themselves to tho increase of 
size which the organ undergoes during pregnancy. Again, the internal carotid 
and vertebral arteries, previous to tlieir entering the cavity of the skull, describe a 
series of curves, which are evidently intended to diminish the velocity of the current 
of blood, by increasing tho extent of surface over which it moves, and adding to 
the amount of impediment which is produced by friction. 

Tho arteries aro dense in structure, of considerable strength, highly elastic, and, 
when divided, they preserve, although empty, their cylindrical form. 

The minute structure of these vessels is described in the Introduction. 

T 11 the description of the arteries, wo shall first consider tho efferent trunk of the 
systemic circulation, tho aorta, and its branches ; and then tho efferent trunk of the 
pulmonic circulation, the pulmonary artery. 

• 

Tins Aorta. 

The <ro; /// (itnprr) ; arferia mayua) is tho main trunk of a series of vessels, 
which, arising from the heart, convoy tho rod oxygenated blood to every part of 
tin* body for its nutrition. This vessel commences at the upper part of tho left 
ventricle, and after ascending fora short distance, arches backwards jto the left 
side, over tlu; root of the left lung, descends within the thorax on ilioHefb side of 
the vertebral column, passes through the aortic opening in the Diaphragm, and 
entering the abdominal cavity, terminates, considerably diminished in size, oppo- 
site the fourth lumbar vertebra, whore it divides into the right and loft common 
iliac arteries, lienee its subdivision into the arch of tlie aorta, the thoracic aorta 
ami the ahdominnl'aorta, from tho direction or position of its parts. 

Art err or thk Aorta. 

Dissection. T11 order to examino the arch of the aorta, open the thorax, by dividing the 
cartilages of the ribs on each side of the .sternum, raising this boue from below upwards, and 
then sawing through tho sternum mi a level with its articulation with the clavicle. Jty this 
mean*, the relations of the large vessels to the upper border of the sternum and root of the 
neck are kept in view. 

The arch of the aorta extends from tho origin of the vessel .at the upper part 
of the Ioffe ventricle to tho lower border of the body of the fourth dorsal vertebra. 
At its commencement, it ascends behind the sternum, obliquely upwards and 
forwards towards the right side, and opposite the upper border of the second 
costal cartilage of tho right side, passes transversely from right to left, and from 
before backwards, to tho left side of the third dorsal vertebra; it then descends 
upon tho left side of the body of the fourth dorsal vertebra, at the lower border of 
which it takes tho name of thoracic aorta. Tho arch of tho aorta describes a 
enrve, tho convexity of which is directed upwards and to tho right side ; and it is 
subdivided, at tho points where it changes its direction, so as to be described in 
three portions, the ascending, transverse, and descending portions of tho arch of 
the aorta. 
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Ascending Part of the Arch. 

The ascending portion of the arch of the aorta is about two inches in length. 
It commences at the upper part of the loft ventricle, in front of the loft auriculo- 
ventricular orifice, and opposite tlio middle of the sternum on a line with its 
junction to tlio third costal cartilage ; it passes obliquely upwards in the direction 
of the heart’s axis, to the right side, as high as the upper border of the second 
costal cartilage, describing a slight curve in its courso, and being situated, when 
distended, about a quarter of an inch behind the posterior surface of tho sternum. 


205. — The Arch of the Aorta and i is Branches. 



A little above its commencement, it is somewhat onlarged,and presents three small 
dilations, called tho sinuwH of the aorta (sinuses of Valsalva), opposite to which 
^are attached the tlirco semilunar valves, which serve the purpose of preventing 
regurgitation of blood into llie cavil y of the ventricle. A section of tho aorta 
opposite this part has a somewhat triangular ligure ; but below the attachment of 
tho halves it is circular. This portion of the heart is contained in the cavity of tho 
perica^£um, and, together with the pulmonary artery, is invested in a tube of 
seroigp fnembranc, confirmed on to them from tho surface of tho heart. 
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Relations. The ascending part of the arch is covered at Us commencement by 
the trunk of the pulmonary artery and tho right aurmuW appendix, and, higher 
up, is separated from the sternum by the pericardium, some-loose areolar tissue 
and the remains of the thymus gland ; behind , it rests upon%ho right pulmonary 
vessols and root of the right lung. On the riijht side, it is in relation with tho 
superior vena oava and right auricle ; on the left side,, with tho pulmonary artery. 

Plan or the Relations of the Ascbndino Part of tub Arcii. 


Bight side, 
Superior cava. 
Right auricle. 


In Front, 
Pulmonary artery. 

Right auricular appendix. 
Pericardium. 

He mains of thymus gland. 



left side. 

Pulmonary artery. 


Behind . 

Right pulmonary vessels. 

Root of right lung. 

Transverse Part of the Ami. 

The second or transverse portion of the arch commences at the upper border of 
flic second costo-sternal articulation of the right side in front, and passes from 
right to left, and from before backwards, to the left side of the third dorsal 
vertebra behind.* Its upper border is usually about ail inch below the upper 
margin of the sternum. * 

I\*hitiuns. Its anterior surface, is covered by tho left pleura and lung, and 
crossed towards the left side by the left pneumogastric and phrenic nerves, and 
cardiac branches of tho sympathetic. Its posterior surface lies on the trachea, 
just above its bifurcation, on the great cardiac plexus, the cosophagus, thoracic 
duct, and left recurrent laryngeal nerve, its upper border is in relation with 


* As regards the portion of the dorsal spine with which the transvorse part of tho arch of 
the aorta is in contact I am indebted to Mr. Pennett, late demonstrator of Anatomy at 
St. (teorge’s Hospital for tho following observation : — 

‘ In twelve subjects examined successively in the post-mortem room of the Hospital, in 
whom the vessols weie healthy, the following was the result as regards the highest point on 
the vertebral column touched by the arch of the aorta. Tn nine it was opposite some part 
of t lie third dorsal vertebra j in one opposite the disc between the third and fourth, in one 
opposite tho disc between the secona and third, and in one opposite tho second dorsal 
vertebra.’ 

Mr. J. Wood gives the following account of the relations mid extent of the arch of the 
aorta, as the result of his observations on thirty-two subjects, fourteen male and eighteen 
female, in whom an antero-posteriov vertical section of the spinal column from top to 
bottom had been made, with the viscera in situ. 

The cardiac opening of tho aorta lies in a horizontal plane drawn through the centre of 
the third bone of the sternum, passing midway between the third and fourth rib-cartilages, 
and emerging behind about the tip of the # sixth dorsal spinous process.' The highest point 
of the aortic arch lies from three-quarters of an inch to an inch from the posterior surface 
of tho second bone of the sternum, close to its right border, and to tho inner side of the 
joint between tho second right rib-cartilage and the sternum. It approaches the lower border 
of the left side of the fourth dorsal vertebra, and first touches the spine usually about the 
intervertebral substance between the fourth and fifth vertebrae. It then assumes a more 
vertical direction, and lies against the left side of the body ot the fifth dorsal vertebra, 
which is, in fact, the uppermost vertebra which shows on its body the impression or fiat- 
toning produced by contact with the aorta ( Joum . of Anat, and Phys, vol. iii.) • 

This anatomist accordingly puts the lower two portions of the arch 0110 vertebra lower 
than the account in the text, and ho supports his observations by those of Pirogoff. 
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the left innominate vein ; and from its upper part are given off tho innominate, 
left carotid, and left subclavian arteries. Its lotrer border is in relation with 
the bifurcation of the pulmonary artery, and the remains of the ductus arteriosus, 
which is connected with tho loft division of that vessel ; the left recurrent 
laryngeal nerve winds round it from before backwards, whilst tho left bronchus 
passes below it. 


Plan of the Relations of the Transverse Part of tiie Arch. 


In Front. 

Left pleura and long. 
Left pneuumgastric nervt 
Left phrenic nerve. 
Cardiac nerves. 


A bo re. 

Left innominate vein. 
Arteria innominatn. 
Left carotid. 

Left subclavian. 



Behind. 

Trachea. 

Cardiac plexus. 
(Esophagus. 
Thoracic duct. 

Left recurrent nerve. 


Below. 

Bifurcation of pulmonary artery. 
Remains of ductus arteriosus. 
Left recurrent nerve. 

Left bronchus. 


Descending Part of the Arch. 

The descending portion of the arch has a straight direction, inclining downwards 
on tho left side of tho body of the fourth dorsal vertebra, at tho lower border of 
which it takes the name of thoracic aorta. 

Relations. Its anterior surface is covered by the pleura and root of the left 
lung ; behind, it lies on tho left side of the body of the fourth dorsal vertebra. On 
its riffhi side are tho ccso] hagus and thoracic duct ; on its left side it is covered by 
the pleura. 


Plan of the Relations of the Descending! Part of tiie Arch. 


Right side. 
(Esophagus. 
Thoracic duct. 


In Front. 
Pleura. 

Root of left lung. 



Left side. 

Pleura. 


Behind . 

Left tide of body of fourth dorsal vertebra. 


Tho ascending, transverse, and descending portions of the arch vary in position 
according to tho movements of respiration, being lowered, together with tho 
trachea, bronchi, and pulmonary vessels, during inspiration by the descent of tho 
Diaphragm, and elevated during expiration, when the Diaphragm ascends. These 
movements are greater in the ascending than the transverse, and in the latter 
than the descending part. 

Peculiarities* The height to which the aorta Tises in tho chest is usually about an inch 
•below the upper border of the sternum ; hut it may ascend nearly to the top of that bone. 
Occasionally, it is found an inch and a half, mofb rarely three incnes below this point 
In Direction, Sometimes the aerta arches over the root of the right instead of the left 
lung, as in birds, and passes down on the right side of the spine. In such case? all the 
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viscera of the thoracic and abdominal cavities are transposed. Loss frequently, Iho aorta, 
after arching over the root of the right lung, is directed to its usual position on tho left side 
of the spine, this peculiarity not being accompanied by any transposition of tho viscera. 

In Conformation. The aorta occasionally divides, as in some quadrupeds, into an ascending 
and a descending trunk, the former of which is directed vertically upwards, and subdivides 
into three branches, to supply the head and upper extremities. Sometimes the aorta sub- 
divides soon after its origin into two branches, which soon reunite. In one of these cases, 
the oesophagus and trachea were found to pass through tho interval left by their division \ 
this is the normal condition of the vessel in the reptilia. 

Surgical Anatomy . Of all the vessels of tho arterial system, the aorta, and more especially 
its arch, is most frequently the Rent of disease ; hence it is important to consider some of tho 
consequences that may ensue from aneurism of this part. 

It will bo remembered, that the ascending part of the arch is contained in the pericardium, 
just behind the sternum, being crossed at its commencement by the pulmonary artery ami 
right auricular appendix, and having the root of the right lung behind, the vena cava on tho 
right side, and tho pulmonary artery and left auriclo on the left side. 

Aneurism of the ascending aorta, in the situation of the aortic sinuses, in tho great 
majority of eases, affects the right coronary sinus ; this is mainly owing to the fact that the 
regurgitation of blood upon tho sinuses takes place chiefly on tho right anterior aspect of 
the vessel. As the aneurismal sac enlarges, it may compress any or all of the structures in 
immediate proximity with it, but chiefly projects towards the right anterior side ; and, 
consequently, interferes mainly with those structures that have a corresponding relation 
with tho vessel. In tho majority of cases, it bursts in the cavity of the pericardium, the 
patient suddenly drops down dead, and, upon a post-mortem examination, the pericardial sac 
is found full of blood : or it may compress the right auricle, or the pulmonary artery, and 
adjoining part of the right ventricle, and open into one or tho other of these parts, or may 
press upon the superior cava. 

Aneurism of the ascending aorta, originating above the sinuses, most frequently impli- 
cates the right anterior wall of the vessel ; this is probably mainly owing to the blood 
being impelled again>t this part. Tho direction of the aneurism is also chiefly towards the 
right of tho median line. If it attains a large size and projects forwards, it may absorb tho 
sternum and the cartilages of the ribs, usually on the right side, and appear as a pulsating 
tumour on the front of the chest, just below the manubrium ; or it may burst into the peri- 
cardium, or muy compress, or open into, the right lung, the trachea, bronchi, or (esophagus. 

Regarding the transverse part of the arch, tho student is reminded that the vessel lies 
on the trachea, the oesophagus, and thoracic duct; that the recurrent laryngeal nerve 
winds around it; and that from its upper part are given off three large trunks, which 
supply the head, neck, and upper extremities. Now an amurismal tumour taking origin 
from the posterior part or rignt aspect of tho vessel, its most usual site, may pr$ss upon 
the trachea, impede the breathing, or produce cough, haemoptysis, or stridulous breathing, 
or it .may intimately burst into that tube, producing fatal haemorrhage. Again, its pressure 
on the laryngeal netves may give rise to symptoms which so accurately resemble those of 
laryngitis, that the operation of tracheotomy has in some cases been resorted to, from the 
supposition that disease existed in tho larynx ; or it may press upon the thoracic duct, 
aiul destroy life by inanition ; or it may involve the oesophagus, producing dysphagia ; or 
may burst into the oesophagus, when fatal haemorrhage > will occur. Again, the innominate 
artery, or the left carotid, or subclavian, may be so obstructed by clots, os to produce a 
weakness, or even a disappearance, of tho pulse in one or tho other wrist ; or tho tumour 
may present itself at or above tho manubrium, generally either in tho median Hue, or to 
the right of tho sternum, and may simulate an aneurism of 0110 of the arteries of tho 
neck. 

Aneurism affecting the descending part of the arch is usually directed backwards and to 
tho left side, causing absorption of the vertebrae and corresponding ribs ; or it may press 
upon the trachea, left bronchus, oesophagus, and the right and left lungs, generally tho 
latter. When rupture of the sac occurs, it usually takes place into the left pleural cavity ; 
less frequently into the left bronchus, tho right pleura, or into tho substance of the lungs or 
trachea. In this form of aneurism, pain is almost a constant and characteristic symptom, 
referred to either the back or chest, and usually radiating from the spine around the left 
side. This symptom depends upon the aneurismal sac compressing the intercostal nerves 
against the bone. a 

Branches of the Arch of the Aorta. (Figs. 205, 206). 

• 

Tho branches given off from the arch of tho aorta aro five in number : two of 
small size from tho ascending portion, tho right and loft coronary ; tho three of 
largo sizo from tho transverso portion, the innominate artery, tho loft carotid, and 
tho left subclavian. ' 

Peculiarities. Position of the Branches . The branches, instead of arising from the highest 
part of the arch (their usual position), may be moved more from the right, arising from tho 
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commencement of the transverse or upper part of the ascending portion ; or the distance from 
one another at their origin may be increased or diminished, the most frequent change in this 
respect being the approximation of the loft carotid towards the innominate artery. . 

Tfte Number of the primary branches may bo reduced to two : the left carotid arising from 
the innominate artery ; or (more rarely), the carotid and subclavian arteries of the left side 
arising from a left innominate artery. i3ut the number may be increased to four, from the 
right carotid and subclavian arteries arising directly from the aorta, the innominate being 
absent. In most of these latter cases, the right subclavian has been found to arise from the 
left end of the arch ; in other cases, it was the second or third branch given oft instead of 
the first. Lastly, the number of trunks from tho arch may be increased to five or six; in 
these instances, the external mid internal carotids arose separately from tho arch, the 
common carotid being absent on one or bofli sides. 

Number Arrangement different. IV hen tho aorta arches over to the right side, tlio 

three branches have an arrangement the reverse of what is usual, the innominate supplying 
the left side; and the carotid and subclavian (which arises separately) the right side. In 
other cases, where tho aorta takes its usual course, the two carotids may bo joined in a 
common trunk, and the subclavians arise separately from the arch, tho "right subclavian 
generally arising from the left end of the arch. 

Secondary Branches sometimes arise from the arch ; most commonly such a secondary 
branch is the left vertebral, which usually takes origin between the left carotid and left 
subclavian, or beyond them. Sometimes, a thyroid branch is derived from the arch, or tho 
right internal mammary, or left vertebral, or, more rarely, both vertebral s. 


The Coronary Arteries. 

The coronary arteries supply tho heart ; they are two in number, right and loft, 
arising near the commencement of the aorta immediately abov r e the free margin of 
the semilunar valves. 

The Uight Coronary Artery, about the size of a crow’s quill, arises fmm tho 
aorta immediately above the free margin of the right semilunar valve, between 
the pulmonary artery and the appendix of the right auricle. It passes forwards to 
the right side, in the groove between the right auricle and ventricle, and curving 
around the tight border of the heart, runs along its posterior surface as far as the 
posterior interventricular groove, where it divides into two branches, one of which 
continues onwards in tho groove between the left auricle and ventricle, and 
anastomoses with the left coronary; the other descends .along the posterior inter- 
ventricular furrow, supplying branches to both ventricles and to the septum, and 
anastomosing at tho apex of the heart with the descending branch <Jf the left 
coronary. % 

This vessel sends a large branch along the thin margin of the right ventricle to 
the apex, and numerous small brandies to tho right auricle and ventricle, and the 
commencement of the pulmonary artery. 

The Left Coronary , smaller than the former, arises immediately above the free 
edge of the left semilunar valve, a little higher than the right; it passes forwards 
between the pulmonary artery and .the left appendix auricula), and descends 
obliquely towards the anterior interventricular groove, where it divides into two 
branches. Of these, one passes transversely outwards in tho left auric ulo- ventri- 
cular groove, and winds around the left border of the heart to its posterior surface, 
where it anastomoses with the superior branch of tho right coronary; the other 
descends along the anterior interventricular groove to the apex of the heart, 
where it anastomoses with the descending branch of the right coronary. The left 
coronary supplies the left auricle arid its appendix, both ventricles, and numerous 
small branches to the pulmonary artery, amf commencement of tho aorta. 

Peculiarities. Those vessels occasionally arise by a common trunk, or their number may bo 
increased to three : the additional branch being of small size. More rarely, there me "two 
additional branches. 


Artkiiu Txxominata. 

# Tho innominate artery is the largest branch £ivon oft* from tho arch of tho aorta. 
It arises from the commencement of the transverse portion in front of the left 
carotid, and, ascending obliquely to the upper border of the right stemo-elavicular 
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articulation, divides into tho right carotid and subclavian arteries. This vessel 
varies from an inch and a half to two inches in length. 

lie Lilians. In front , it is separated from the first bone of the sternum by the 
Sterno-hyoid and Sterno-thyroid muscles, the remains of the thymus gland, and by 
the left innominate and right inferior thyroid veins which cross its root. Behind, 
it lies upon the trachea, which it crosses obliquely. On the right side , is the right 
vena innominata, right pneumogaslric nerve, and the pleura ; and on the left side , 
tho remains of tho thymus gland, and origin of tho left carotid artery. 


Plan of the Relations of the Innominate Abtery. 

In Front. 

Sternum. 

Sterno-hyoid and Sterno-thyroid muscles. 

Remains of thymus gland. 

Left innominate and right inferior thyroid veins. 

Inferior cervical cardiac branch from right pneumogaslric nerve. 


Bight side. 

/ ■ \ 

Left side. 

Right vena innominata. 

I rnnoruLiatu \ 

Remains of thymus. 

Right pucumogustiic nerve. 

I Ai ferry. 1 

Left carotid. 

ritMirn.. 

\ / 

Behind. 

Trachea. 



Peculiarities in paint of division. When the bifurcation of the innominate artery varies 
from the point above mentioned, it sometimes ascends a considerable distance above the 
stoned end of the clavicle; less frequently it divides below it.. In the former class of cases, 
its length may exceed two inches; and, in the latter, he reduced to an inch or less. These 
are points of considerable interest for the surgeon to remember in connection with the opera- 
tion of tying this teasel. 

Branches. The arteria innominata occasionally supplies a thyroid branch (middle thyroid 
artery, which ascends along the front of the trachea to the thyroid gland ; and sometimes, 
a thymic or bronchial branch. The left carotid is lrequenth” joined with the fhnominate 
artery at its origin. Sometimes, there is no innominate artery, the right subclavian arising 
directly from the arch of the aorta. 

Position. When the aorta arches over to the right side, the innominate ^directed to the 
left side of the neck instead of the right. 

Collateral circulation. Allan Rums demonstrated, on the dead subject, the possibility of 
the establish ment of the collateral circulation after ligature of the innominate artery, by 
tying and dividing that artery, alter which, he says, << E\en coarse injection impelled into the 
aorta, passed freely by the nnatomosing branches into the arteries of tho right arm, filling 
them and all the vessels of the head completely.” (Surgical Anatomy of the Head and Feck, 
p. C2.) The branches by which this circulation would bo carried on are very numerous; 
thus, all tho communication across the middle lino between tho branches of the carotid 
arteries of opposite sides would be available for the supply of blood to the right side of the 
head and necJt ; while the anastomosis between tho superior intercostal of the subclavian 
and the first aortic intercostal (see infra on the collateral circulation after obliteration of the 
thoracic aorta), would bring the blood, by a free and direct course, into the right subclavian : 
the numerous connections, also, between the lower intercostal arteries, and tbe branches 
of tho axillary and internal mammary arteries would, doubtless, assist in tho supply of blood 
to the right arm, while the epigastric, from the external iliac, would by means of its anasto- 
mosis with the internal mammary, compensate for any deficiency in the vascularity of the 
wall of the chest, • 

Surgical Anatomy. Although the operation of tving the innominate artery has been per- 
formed by several surgeons, for aneurism of tbe right subclavian extending inwards as far as 
tbe Scalenus, in only one instance has it been attended with success.* Mott’s patient, how- 
ever, on whom tho operation was first performed, lived nearly lour weeks, and Grade's more 
than two mouths. The main obstacles to the operation are, ns the student will perceite from 
his dissection of this vessel, the deep situation or the artery behind and beneath the sternum, 
and the number of important structures which surround it in every part. # 

• The operation was performed by I)r. Smyth of New Orleans. See the New Sydenham 
Society’s * Riennial Retrospect/ for 1865-6, p. 346, 
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In order to apply ft ligature to this vessel, the paiiont is to bo placed upon his buck, with 
the shoulders raised, and the head bent a little backwards, so as to draw out the artery 
from behind the sternum into the neck. An incision two inches long is then made along 
the anterior border of the Stemo-mastoid muscle, terminating at the sternal end of tho 
clavicle. From this point, a second incision is carried about the same length along the 
upper border of the clavicle. The skin is then dissected back, and the Platysma divided 
on a director: the sternal end of tho Storno-mastoid is now brought into „ view, aud a 
director being passed beneath it, and close to its under surface, so as to avoid any small 
vessels, the muscle is to be divided transversely throughout the greater part of its attach- 
ment. By pressing aside any loose cellular tissue or vessels that may now appear, the 
Sterno-hyoia and Sterno-thyroid muscles will be exposed, and must be divided, ft director 
being previously passed beneath them. The inferior thyroid veins now come into wow, and 
must be carefully drawn either upwards or downwards, by means of a blunt hook. On no 
account should these vessels be divided, as it would add much to the diiliculty of the opera- 
tion, and endanger its ultimate success. After tearing through a strong fibm-eel lular 
lamina, the right carotid is brought into view, mid being traced downwards, tho arteria 
innominata is arrived at. The left vena innominata should now be depressed, the right 
vena innominata, the internal jugular vein, and pneumogastric nerve drawn to the right sale ; 
and a curved aneurism needle may then be passed around the vessel, close to its surface, and 
in a direction from below upwards and inwards ; care being taken to a\oid the right pleural 
sac, the trachea, and cardiac nerves. The ligature should bo applied to the artery as high as 
possible, in order to allow room between it and tho aorta for tho formation of a coagulum. 
The importance of avoiding the thyroid plcuis of veins during the primal v steps of the opera- 
tion, and the pleural sac whilst including the vessel in the ligature, should be most carefully 
home in mind, since secondary haemorrhage or pleurisy have been the cause of death in nil the 
cases hitherto operated on. 


Coil mo\ Carotid Arteries. 

The common carotid arteries, although occupying a nearly similar position in 
the neck, differ in position, and, consequently, in their relations at their origin. 
The right carotid arises from the arteria innominata, behind the right, sterno- 
clavicular articulation ; the left from tho highest part of the arch of the aorta. 
The left carotid is, consequently, longer and placed more deeply in the thorax. It 
will, therefore, be more convenient to describe first tho course and relations of 
that portion of the left carotid which intervenes between the arch of the aorta and 
tho left stemo-elavicular articulations (see fig. 205). 

The left carotid within the thorax ascends obliquely outwards from the arch of 
the aorta to tho root of the neck. In front, it is separated from the first piece of 
the sternum by the Sterno- hyoid and Sterno-thyroid muscles, the left innominate 
vein, and the remains of the thymus gland; behind, it lies on the trachea, 1 eso- 
phagus, and thoracic dnet. Jntornally, it is in relation with the arteria immnii- 
nata ; externally, with the left pneumogastric nerve, and left subclavian artery. 


Plan of tiib Relations of tub Left Common Carotid. 
Thoracic Portion. 


In Front . 

Sternum. 

Stcrno-hyoid and Sterno-thyroid muscles. 
Left innominate vein. 

Remains of thymus gland. 


Internally . 
Arteria innominata. 





Behind, 
Trachea. 
(Esophagus. 
Thorticic duct. 


Externally . 

Left pncumogaslric nerve. 
Left subclavian ftrtery. 


In tho neck, the two common carotids resemble each other so closely, that ono 
description will apply to both. Each vessel passes obliquely upwards, from 
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behind the sterno-clavioular articulation, to a level with the upper border of the 
thyroid cartilage, whore it divides into the external and internal carotid ; these 
names buing derived irom the distribution of the arteries to the external parts of 
the head and face, and to the infernal parts of the cranium respectively. The 
course of the common carotid is indicated by a line drawn from the sternal end of 
the clavicle below, to a point midway between the angle of the jaw and the 
mastoid process above. 


Surgical Anatomy uf the Arteries ol‘ the Neck. Right Side. 



At the lower part of the neck the two common carotid art dries arc separated 
from each other by a very small interval, which contains the trachea; but at the 
upper part, the thyroid body, tho larynx and pharynx project forwards between 
the two vessels, an d give tho appearance of their being placed further back in that 
situation. The common carotid artery is contained in a sheath, derived from tWo 
deep cervical fascia, which also encloses the internal jugular vein and pucumo- 
gastrio nerve, tho vein lying on the outer side of the artery, and the nerve between 
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tho artery and vein, on a piano posterior to both. On opening the slicatb, those 
three structures aro scon to be separated from one another, each being enclosed in 
a separate fibrous investment. 

J Relations, At the lower part of the neck tho common carotid artery is very 
deeply seated, being covered by the superficial fascia, Platysma, and deep fascia, the 
Sterno-mastoid, Sterno-liyoid, and Sterno- thyroid muscles, and by the Oino-hyoid 
opposite the cricoid cartilage ; but in the upper part of its course, near its ter- 
mination, it is more superficial, being covered merely by tlie integument, the 
superficial fascia, Platysma, and deep fascia, and inner margin of the Sterno- 
mastoid, and is contained in a trinngular space, bounded behind by the Storno- 
masto ; d, above by the posterior belly of the Digastric, and below by the anterior 
belly of the Omo-hyoid. This part of the artery is crossed obliquely from within 
outwards by the sterno-mastoid artery ; it is crossed also by tho facial, lingual, 
and superior thyroid veins, which terminate in the internal jugular, and descend- 
ing on its sheath in front, is seen the dcscondens noni nerve, this filament being 
joined with branches from the cervical nerves, which cross the vessel from without 
inwards. Sometimes the doscendens noni is contained within the sheath. Tho 
middle thyroid vein crosses the artery about its middle, find tho anterior jugular 
vein below. Behind , tho artery lies in front of tho cervical portion of the spine, 
resting first on the Longus colli muscle, then on the Rectus anticus major, from 
which it is separated by the sympathetic nerve. The recurrent laryngeal nerve 
and inferior thyroid artery cross behind the vessel at its lower part. Internally , 
it is in relation with the trachea and thyroid gland, the inferior thyroid artery 
and recurrent laryngeal nerve being interfused ; higher up, with the larynx and 
pharynx. On its outer side are placed the internal jugular vein and pneu mo- 
gastric nerve. 

At the lower part of the neck, the internal jugular vein on the rig) it side diverges 
from tho artery, but on the left side it approaches it, and often crosses its lower 
part. This is an important fact to boar in mind during the performance of any 
operation on the lower part of the left common carotid artery. 


Plan of the Relations of tiie Common Carotid Artery. 


Integument and fa&eia. 
Platysma. 
Sterno-mastoid. 
Stemo-hyoid. 

Sterno- thyroid. 


In Front 

Omo-hyoid. 

Descendena noni nerve. 
Sterno-mastoid artery. 

Thyroid, lingual, ami fascial veins. 
Anterior jugular vein. 


Externally. 
Internal jugular vein. 
Pneumogastric nerve. 



Behind . 


Internally . 

Trachea. 

Thyroid gland. 

Recurrent laryngeal nerve. 
Inferior thyroid artery. 
Larynx. 

Pharynx. 


Longus colli. Sympathetic nerve. 

Rectus anticus major. Inferior thyroid artery* 

Recurrent laryngeal nerve. 


Feculianties as to Origin. Tho right common carotid may arise nbovo or below its usual 
point, the upper border of tho sterno-clavicular articulation. This variation occurs in ouo 
Out of about eight *cases and a half, and tho origin is more frequently above than below 
the usual point ; or the arteTy may arise as a separate branch from the arch of the aorta, or 
in conjunction with the left carotid. Tho left common carotid varies more frequently in its 
origin than the right. In the majority of abnormal cases it arises with the innominate 
arteiy, or if the innominate artery is absent, the two carotids arise usually by a single trunk. 
Uhe left carotid has a tendency towoids tho right side of the arch of tho aorta, being occasion- 
ally the first branch given oir from the transverse portion. It rarely joins with the left 
subclavian, except in coses of transposition of the arch. 
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Peculiarities as to Point of Division, The most important peculiarities of this vessel, in 
a surgical point ol’ view, relate to its place of division in tne neck. In the majority of 
abnormal cases, this occurs higher than usual, the artery dividing into two branches 
opposite the hyoid bone, or even higher; more rarely, it occurs below its usual place 
opposite the middle of the larynx, or the lower border of the cricoid cartilage; and one 
case is related by Morgagni, where the common carotid, only an inch and a half in length, 
divided at the root of the neck. Very rarely, the common carotid ascends in the neck 
without any subdivision, the internal carotid being wanting ; and in two cases, the common 
carotid has been found to be absent, the external and internal carotids arising directly from 
the arch of the aorta. This peculiarity existed on both sides in one subject, on one side in 
tho other. 

Occasional Branches . The common carotid usually gives off no branches ; but it occasionally 
gives origin to the superior thyroid, or a laryngeal branch, tho inferior thyroid, or, more 
rarely, the vertebral artery. 

Surgical Anatomy. The operation of tying the common carotid artery may be necessary 
in a wound of that vessel or its branches, in an aneurism, or in a case of pulsating tumour 
of the orbit or skull. If tho wound involves tho trunk of the common carotid, it will be 
necessary to tie the artery above and below the wounded part. Rut in cases of aneurism, 
or where one of the. branches of tho common carotid is wounded in an inaccessible situ- 
ation, it may bo judged necessary to tie the trunk. In such cases, the whole of the artery 
is accessible, and any part, may be tied, except close to either end. When the case is such 
as to allow of a choice boing made, the lower part of tho carotid should never bo selected 
as the spot upon which to place a ligature*, for not only is the artery in this situation 
placed very deeply in the neck, but it is covered by three layers of muscles, and on tho 
left side the jugular vein, in tho groat majority of cases, passes obliquely in front of it. 
Neither should the upper end bo selected, for here the superior thyroid, lingual, and facial 
veins would give rise to very considerable difficulty in the application of a ligature. Tho 
point most favourable for the operation is opposite the lower part of the larynx, and hero 
a ligature may bo applied on the vessel, either above or below the point where it is crossed 
by the ( hno-hyoid muscle. In the former situation the artery is most accessible, and it 
may be tied there in cases of wounds, or aneurism of any of tho large branches of the 
carotid; whilst in cases of aneurism of the upper part of the carotid, that part of tho 
vo^sel may be selected which is below the Omo-hyoid. It occasionally happens that the 
carotid artery bifurcates below its usual position : if the artery be exposed at its point of 
bifurcation, both divisions of the vessel should be tied near their origin, in preference to 
tying the trunk of the artery near its termination ; and if, in consequence of the entire 
absence of the common carotid, or from its early division, two arteries, the external and 
internal carotids, are met with, the ligature should bo placed on that vessel which *is found 
on compression to be connected with the disease. 

In this operation, the direction of the vessel and the inner margin of the Sterno-mastoid 
are the chief guides to its performance. 

To ttc the Common Carat id y above the Omo-hyoid. The patient should be placed on his 
buck with the head thrown back : an incision is to be made, three inches long, in tho 
direction of the anterior border of the Sterno-mastoid, from a little below the angle of 
the jaw to a level with the cricoid cartilage : after dividing the integument, superficial 
fascia, and Platysnia, the deep fascia mu9t be cut through oil a director, so as to avoid 
wouuding numerous small veins that are usually found beneath. Tho head may now bo 
brought, forwards so as to relax the parte somewhat, ami the margins of the wound held 
asunder by copper spatula). The descendens noni nerve is now exposed, and must bo 
avoided, and the sheath of the vessel having boon raised by forceps, is to bo opened over 
tho artery to, a small extent at its inner side. The internal jugular vein may now present 
itself alternately distended and relaxed ; this should be compressed both above and below, 
aud drawn outwards, in order to facilitate the operation. The aneurism needle is now 
passed from the outside, care being taken to keop the needle in close contact with the 
artery, and thus avoid the risk of injuring the jugular vein, or including the vagus nerve. 
Refore tho ligature is tied, it should be ascertained that nothing but the artery is in- 
cluded in it. » 

To tic the Common Carotid below the Omo-hyoid. The patient should bo placed in the same 
position as above-mentioned. An incision about three inches in length is to be made, 
parallel with the inner edge of the Sterno-mastoid, commencing on a levtfl with the cricoid 
cartilage. The inner border of tho Sterno-mastoid having been exposed, the sterno-mastoid 
artery and a large vein, the middle thyroid will be seen, and must bo carefully avoided : the 
Sterno-mastoid is to be drawn outwards, and the Stcmo-hyoid and thyoid muscles inwards. 
The deep fascia must now be divided below the Omo-hyoid muscle, aud the sheath having 
beeu exposed, must, bo opened, care being taken to avoid tho descendens noni, which here* 
runs on the inner or tracheal side. Tho jugular vein and vagus nerve being then pressed to 
the outer side, the needle must, be passoa round the artery from without inwards, great care 
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being taken to avoid the inferior thyroid artery, the recurrent laryngeal, and sympathetic 
nerves which lie behind it. 

Collatef'til Circulation . After ligature of tho common carotid, the collateral circulation 
can be perfectly established, by the free communication which exists between the carotid 
arteries of opposite sides, both without and within the cranium— and by enlargement of 
the branches of tho subclavian artery on the side corresponding to that oil which tho 
vessel has been tied, the chief communication outside the skull taking place between 
the superior and inferior thyroid arteries, and tho profuuda cervicis, and arteria princcps 
cervices of the occipital ; tho" vertebral talcing the place of the internal carotid within the 
cranium. 

Sir A. Cooper had an opportunity of dissecting, thirteen years after the operation, the 
case in which ho first successfully tied the common carotid (tho second case in which 
he perionned the operation). Guy's Hospital Reports, i. 56. The injection, however, 
does not seem to have been a successful one. It showed merely that tho arteries at the 
base of the brain (circle of Willis) were much enlarged on the side of the tied artery, tho 
basiliar artery on that side having been one of the chief means of restoring the circulation, 
and that tho anastomosis between the branches of the external carotid ou the atlected side 
and those of the same artery on the sound side was free, so that the external carotid was 
pervious throughout. 


Ex ; j: i; xal Caiu m n A htert. 

Tho external carotid artery (tig. 207), arises opposite the upper border of tho 
thyroid cartilage, and taking a slightly curved course, ascends upwards and for- 
wards, and then inclines backwards, to the space between the neck of the condyle 
of the lower jaw, and the external meatus, where it divides into the temporal and 
internal maxillary arteries. It rapidly diminishes in size in its course up tho neck, 
owing to the number and large size of the branches given off from it. In tho 
child, it is somewhat smaller than the internal carotid : but in the adult., the two 
vofsels are of nearly equal size. At its commencement, this artery is more, super- 
ficial, and placed nearer the middle lino than the internal carotid, and is contained 
in tho triangular space hounded by the Slcrno-fnastuid behind, tho Omo-hyoid 
below, and the posterior belly of the Digastric and Stylo-hyoid above ; it is covered 
by the skin, IMatysma, deep fascia, and anterior margin of the Storno-mastoid, 
crossed by the hypoglossal nerve, and by the lingual and facial veins: it. is after- 
wards crossed by tho Digastric and Stylo-hyoid muscles, and higher up passes 
deeply into the substance of the parotid gland, whom it lies beneath the facial nerve 
and the junction of the temporal and internal maxillary veins. 

Internally is tho hyoid bone, the wall of the pharynx, and the ramus of the jaw, 
from which it is separated by a portion of the parotid gland. 

Bchinl it, near its origin, is the superior laryngeal nerve; and higher up, it 
is separated from the internal carotid by the Stylo -glossus and Stylo-pharyngous 
muscles, the glosso-pharyngoal nerve, and part of the parotid gland. 


Pr.Ax of run Di lations of the Exi mknal Carotid. 


Ia Front . 

Integument, superficial fascia. 

Platysma and deep fascia. 

Hypoglossal nerve. 

Lingual and fascial veins. E\ 1( -rnui 

Digastric and Stylo-hyoid muscle* Lmoti.j* 

Parotid gland with facial nerve ard 
temporo-niaxillary vein in in*. 
substance. 


Behind . 

Superior Laryngeal nerve. 
Stylo-glossufl. 

St ylo-pharyngpus. 

( J losso-pharyngeal nerve. 
Parotid gland. 


Internally . 

Hyoid bone. 

Phar) nx. 

Parotid gland. 

• Ramus of jaw. 

# ! Stiryieal Anatomy, The application of u ligature to the external carotid may be required 
in caeea of wounds of this vessel, or of its branches when these cannot bo tied, and in some 
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cases of pulsating tumour of the scalp or face ; the operation, however, is very rarely per- 
formed, ligature of the common carotid being preferable, on account of the number of 
branches given off from the external. To tie this vessel near its origin, below the point 
whore it is crossed by the Digastric, an incision about three inches in length should be 
made along the margin of the Sterno-mastoid, from the angle of the jaw* to the cricoid 
cartilage, as in the operation for tying the common carotid. To tie the vessel above the 
Digastric, between it and the parotid gland, an incision should bo made from the lobe of 
the ear to the great cornu of the os hyoides, dividing successively the skin, Plalysma, and 
fascia. Ey separating the posterior belly of the Digastric and Stylo-hyoid muscles which 
are seen at the lower part of the wound, from the parotid gland, the vessel will be exposed, 
and a ligature may be applied to it. The circulation is at once re-established by the free 
communication between most of the large brandies of the artery ( facial, lingual, superior 
thyroid, occipital) and the corresponding arteries of the opposite side, and by the free 
anastomosis of the facial with branches from the internal carotid, of the occipital with 
branches ol‘ the subclavian, etc. 

7 branches. The external carotid artery gives off eight branches, which for con- 
vonienee of description, may be divided into four sets. (See fig. 208, Plan of tho 
Brunches.) 

Anterior. Posterior. Ascending. Terminal. 

Superior Thyroid. Occipital. Ascending Plm- Temporal. 

Lingual. Posterior Auricular. ryngeal. Internal Maxillary. 

Facial. 

The student is here reminded Dial many variations are met with in the number, 
origin, and course of these branches in different subjects ; but the above arrange- 
ment is that which is found in the great majority of eases. 

The SmsKioK Tinman AinEiiV (ligs. 207 and 212), is the first branch given 
off from the external carotid, being derived from that vessel jnst below the great 
cornu of the hyoid bone. At its commencement, it is quite superficial, being 
co\ ered by the integument, fascia, and Plalysma, and is contained in the trian- 
gular space bounded by the Sterne-mastoid, Digastric, and Omo-liyoid muscles. 
After running upwards and inwards for a short distance, it curves downwards and 
forwards, in an arched and tortuous manner to the upper part of tlic thyroid gland, 
passing beneath tin* Omo-liyoid, Sternohyoid, and Stemo-thyroid muscles ; and 
distributes numerous branches to tho anterior surface of the gland, anastomosing 
with its fellow of the opposite* side, and with the inferior thyroid arteries. Besides 
tin* arteries distributed to the muscles and the substance of the gland, the branches 
of the superior thyroid are the following: 

Hyoid. Superior Laryngeal. 

Superficial descending branch (Slerno-innstoid). Crico-Thyroid. 

The h guiit is a small branch which runs along the lower border of the os 
hyoides, beneath the thy m-hyoid muscle ; after supply ing the muscles connected 
to that bone, it forms an arch, by anastomosing with the vessel of the opposite 
side. 

The superficial descanting hunch runs duwmvunls and outwards across the 
sheath of the common carotid artery, and supplies (he Sterno-mastoid and neigh- 
bouring muscles and integument. It is of impoitanee that the situation of this 
vessel bo remernb ered, in tho operation for tying the common carotid artery. 
There is often n distinct brunch from the external carotid distributed to the Sterno- 
mastoid muscle. 

Tho superior laryngeal, larger than cither of the jut ceding, accompanies the 
superior laryngeal nerve, beneath the Thyro-liyoid muscle; it pierces the thyro- 
hyoid membrane, and supplies the muscles, mucous membrane, and glands of tho 
larynx and epiglottis, anastomosing with the branch from the opposite side. 

The crico-t tigroid (inferior laryngeal) is a small branch which runs transversely 
across tho crico-thyroid membrane, communicating with the artery of the opposite * 
side. The position of this vessel should be remembered, as it may' prove the source 
of troublesome haonorrhuge during tlic operation of laryngotomy. 

Z 
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Surgical Anatomy . The superior thyroid, or some of its branches, are often divided in cases 
of cut throat, giving rise to considerable haemorrhage. In such cases, the artery should be 
secured, the wound being enlarged for that purpose, if necessary. The operation may bo 
easily performed, the position of the artery being very superficial, and the only structures of 
importance covering it being a few small veins. The operation of tying the superior thyroid 
artery, in bronchocele, has been performed in numerous instances with partial or temporary 
success. When, however, the collateral circulation between this vessel and the artery of the 
opposite side, and the inferior thyroid, is completely re-established, the tumour usually 
regains its former size. 

The Lingual Artery (fig. 212) arises from tlie external carotid between tho 
superior thyroid nml facial ; it runs obliquely upwards and inwards to the great 
cornu of the hyoid bone, then passes horizontally forwards parallel with the great 
cornu, and, ascending perpendicularly t.o the under surface of the tongue, turns 
forwards on its under surface us fur as the tip of that organ, under the name of 
the ranine artery. 

liehilinup. Its first, or oblique portion, is superficial, being contained in tho 
triangular space already described, resting upon the middle constrictor of tho 
pharynx, and covered by the PJatysma and fascia of the nock. Its second, or 
horizontal portion, also lies upon the Middle constrictor, being covered at lirst by 
the tendon of tho digastric and the Stylo-hyoid muscle, and afterwards by tho 
llvo-glossus, the latter muscle separating it from the hypoglossal nerve. Its 
third, or ascending portion, lies between the Ilyo-glossus and Geiiio-hyo-glossus 
muscles. The fourth, or terminal part, under the iminc of the ranine, runs along 
the under surface; of the tongue to its tip: it is very superficial, being covered 
only by the mucous membrane, and rests on the Lingualis on the outer side of 
the (lenio-liyo-glossus. Tho hypoglossal nerve lies nearly parallel with the 
lingual artery, separated from it, in the second part of its course, by the Hyo- 
glossus muscle. 

The branches of the lingual artery are, the 

Hyoid. Sublingual. 

Dorsalis Lingua:. Kanine. 

The hyoid brunch runs along the upper border of the hyoid bone, supplying 
the muscles attached to it and anastomosing with its fellow of the opposite side. 

The dorsal' is liny at v (tig. 212.) arises from the lingual artery beneath the Jlyo- 
glossns muscle (which, in tho figure, lias been partly cut away, to show the vessel) ; 
ascending to the dorsum of the tongue, it supplies the mucous membrane, the 
tonsil, soft palate, and epiglottis ; anastomosing with its fellow from the opposite 
side. 

The xnbliuynnh which may be described as a branch of bifurcation of the lingual 
artery, arises at the anterior margin of the Hyu-glossus muscle, and, running 
forwards and out wards beneath the Mylo-liyoid to the sublingual gland, supplies 
its substance, giving branches to the Mylo-liyoid and neighbouring muscles, the 
mucous membrane of tho mouth and gums. 

The Miliar, may be regarded as the other branch of bifurcation, or, as is more 
usual, as the continuation of the lingual artery ; it runs along tho under surface 
of the tongue, resting on the Lingual is, and covered by the mucous membrane of 
tho mouth; it lies on the outer side of the Genio-hyo-glossus, and is covered by 
the liyo-glossus and Stylo-gloss us, accompanied by the gustatory nerve. On 
arriving at the tip of this tongue, it anastomoses with tho artery of the opposite 
side, these vessels in the mouth are placed one on each side of tho framum. 

Surgical Amftomg. The lingual artery may be divided near its origin in cases of cut 
throat, a complication that riot iinfrequcntly happens in this class of wounds, or severe 
hemorrhage which cannot bn restrained by ordinary means, may ensuo from a wound or 
deep ulcer, of the tongue. In the' former case, the primary wound inav be enlarged if 
necessary, and the bleeding vessel secured. In the latter case, it has been suggested "that 
tlm lingual artery should be tied near its origin. Ligature of the lingual artery is also 
occasionally practised, as a palliative measure, in cases of tumour of the tongue, in order to 
check the progress of tho disease. The operation is a difficult one, on account of tho depth 
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of tlie artery, the number of important parts by which it is surrounded, the loose and yielding 
nature of the parts upon which it is supported, and its occasional irregularity of origin. An 
incision is to be made, about two and a half inches in length, running obliquely downwards 
and backwards, and having its centre opposite the point of the great cornu of the hyoid bone, 
which is the guido to the artery. The parts being gradually dissected, the hypoglossal nerve 
will come first into view, and then the artery must be carefully sought for among the loose 
tissue at the bottom of the wound, care being taken not to open the pharynx. Large veins, 
the internal jugular or some of its branches, may be met with, and prove a source of 
embarrassment. 

Troublesome haemorrhage may occur in tlie division of the frrcnum in children, if the ranine 
artery, which lies on each side of it, is cut through. The student should remember that the 
operation is always to be performed with a pair of blunt-pointed scissors, and the mucous 
membrane only is to be divided by a very superficial cut, which cannot endanger any vessel. 
The scissors, also, should be directed away from the tongue. Any further liberation of the 
tongue, which may be necessary, can be effected by tearing. 

The FA01AT4 Aiu’khy (fig. 209), arises a little above the lingual, and ascends 
obliquely forwards and upwards, beneath the body of tho lower jaw, to the sub- 
maxillary gland, in which it is imbedded ; this may be called the cervical part of 


209. -The Arteries of the Face and Scalp/ 



the artery. It then curves upwards over the body of the jaw at the anterior in- 
ferior angle of the Masseter muscle, ascends forwards and upwards across the cheek 
to tho angle of tlie mouth, passes up along the side of tho nose, and terminates at 
tho inner cantlittn of the eye, under tin? name of the augular artery. This vessel, 
both in tho nock, and on tho face, is remarkably tortuous ; in the former situation,^ 

* Tho muscular tissue of tho lips must be supposed to have been cut away, in order ttf 
show the course of the coronary arteries. 

% 2 
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to accommodate itself to the movements of the pharynx in deglutition ; and in the 
latter, to the movements of the jaw, and the lips and chocks. 

delations. In the neck, its origin is superficial, being covered by the integument, 
Platysma, and fascia ; it then passes beneath the Digastric and Stylo-hyoid muscles, 
and the submaxillary gland. On the face , where it passes over the body of the 
lower jaw, it is comparatively superficial, lying immediately beneath the Platysma. 
Tn this situation, its pulsation may he distinctly felt, and compression of the vessel 
effectually made against the bone. In its course over the face, it is covered by the 
integument-, the fat of the cheek, and, near the angle of the mouth, by the Platysma 
and Zygomatic muscles. 3 t rests on the Buccinator, the Levator anguli oris, and 
the Levator hibii superioris cheque nasi. 1 L is accompanied by the facial vein 
throughout its entire course ; the vein is not tortuous like the artery, and, on the 
face, is separated from that vessel by a considerable interval. The branches of the 
facial nerve cross the artery, and the infra-orbital nerve lies beneath it. 

The branches of this vessel may be divided into two sets, those given oil* below 
the jaw (cervical), and those on the lace (facial) : 


Cerrical Branches. 


Facia! Branches, 


Inferior or Ascending Palatine. 
Tonsillar. 

Subnmxillary. 

Submental. 


Muscular. 

Inferior Labial. 
Inferior Coronary. 
Superior Coronary. 
Lateralis Nasi. 
Angular. 


The inferior or n^cualitaj jwhitiiir (fig. 212) passes up between the Stylo-glossus 
and Stylo-pbaryngeus to the outer side of the pharynx. After supplying these 
muscles, the tonsil, and Eustachian tube, it divides, near the Lcuitor polali, into 
two branches : out* follows the course of the Tensor palati, and supplies the soft 
palate and the palatine glands; the other pusses tn the tonsil, which it supplies, 
anastomosing with the tonsillar artery. These vessels inosculate with 1 lie posterior 
palatine branch of the internal maxillary artery. 

The tonsillar branch (fig. 212) passes up along the side* of the pharynx, and, 
perforating the Superior constrictor, ramifies in the substance of the tonsil and 
rout of the tongue. 

Tbo submaxillar t/ consists of three or four large branches, which supply the 
submaxillary gland, some being prolonged to the neighbouring muscles, lymphatic 
glands, and integument. 

The svhmenlai , , the largest of the cervical branches, is given off from the facial 
artery, just as that vessel ipiits the subnmxillary gland ; it runs forwards upon the 
Mylo-hyoid muscles, just, below Life body of the jaw, and be neath the Digastric ; 
after supplying the muscles attached to the jaw, and anastomosing with the sub- 
lingual artery, it arrives at the symphysis of the chin, where it divides into a 
superficial and deep branch ; the former turns round the chin, and, passing 
between the integument and Depressor labii inferioris, supplies both, and anasto- 
moses with the inferior labial. The deep branch passes beneath the latter muscle 
and the bone, supplies tlie lip, and anastomoses with the inferior labial and mental 
arteries. # 

The muscular branches are distributed to the internal Pterygoid, Masse ter, and 
Buccinator. 

The inferior • labial passes beneath the Depressor anguli oris, to supply tho 
muscles and integument of tho lower lip, anostornosing with the inferior coronary, 
and submental branches of flu* facial, and with the mental brunch of the inferior 
dental artery. 

• The inferior corona nj is derived from the facial artery, near the angle of tho 
mouth ; it passes upwards and inwards beneath the Depressor anguli oris; and 
penetrating the Orbicularis muscle, runs in a tortuous course along the edge of 
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the lower lip between this muscle and tlio mucous membrane, inosculating with 
the artery of the opposite side. This artery supplies the labial glands, the mucous 
membrane, and muscles of the lower lip ; and anastomoses with the inferior labial, 
and menial branch of the inferior dental artery. 

The /wpormr coronary is larger, and more tortuous in its course than the pre- 
ceding. It follows tlio same course along the edge of the upper lip, lying between 
the mucous membrane and the Orbicularis, and anastomoses with the artery of the 
opposite side. It supplies the textures of the upper lip, and gives off in its course 
I wo or tlims vessels which ascend to the nose. One, named the artery of the 
septum, minifies on the septum of the ij ares as far as the point of the nose; another 
supplies the ala of the nose. 

The lateralis nasi is derived from the facial, as that vessel is ascending along 
the side of the nose ; it supplies the ala and dorsum of the nose, anastomosing 
with its fellow, the nasal branch of the ophthalmic, the artery of the septum, and 
the infra-orbital. 

r \'\m utiyubtf arh'n/ is the termination of tin* trunk of the facial ; it ascends to 
the inner angle of the orbit, accompanied by a large vein, the angular ; it distributes 
some branches on the cheek which anastomose with the infraorbital, and, after 
supplying tlie lachrymal sac, and Orbicularis muscle, terminates by anastomosing 
with tlio nasal branch of the ophthalmic artery. 

Tlio anastomoses of the facial artery are very numerous, not only with the vessel 
of the opposite side, but with other vessels from different sources: viz., with the 
sublingual branch of the lingual, with the mental branch of the inferior dental as 
it. emerges from the mental foramen, with the ascending pharyngeal and posterior 
palatine, and with the ophthalmic, a branch of the internal carotid; it also inoscu- 
lates with the transverse facial, and with the infraorbital. 

IWulun itivs. The facial artery not unfmpiently arises hv a common trunk with the lingual. 
This vessel also is subject to some, variations in its size, and in the extent to which it supplies 
the face. It occasionally terminates as the submental, mid not unfrequent ly supplies tho face 
only as high as the angle of the mouth or nose. The deficiency is then supplied by enlarge- 
ment of 0110 of the neighbouring arteries. 

Surgical Anatomy. Tho passage of the facial artery over the body of the jaw would 
appear to ofFord a favourable position for tho application of pressure in cases of hromorrhage 
from tho lips, the result either of an accidental wound, or from an operation; but its 
application is useless, except for a very short time, oil account of the free communication 
of this vessel with its fellow, and with numerous branches from different sources. In a 
wound involving tho lip, it is better to seize tho part between tlio lingers, and overt it, 
when the bleeding vessel may bo at once secured with a tenaculum. In order to prevent 
lucinorrlmgc in cases of excision, or in the removal of diseased growths from the part, the 
lip should bo compressed on each side between the linger aud thumb, whilst the surgeon 
excises the diseased part. In order to stop hmmorrhage where the lip has been divided in 
an operation, it is necessary in uniting tho edges of the wound, to pass the sutures through 
the cut edges, almost as deep as its mucous surface ; by these means, not only are the cut 
surfaces more neatly and securely adapted to each other, but the possibility of hamion-liago 
is prevented bv including in the suture tho dixided artery. If the suture is, on the con- 
trary, passed through merely the cutaneous portion of the wound, Inemorrhage occurs into 
the cavity of the mouth. The student should, lastly, observe tho relation of the angular 
artery to the lachrymal fftc, and it will be seen that, as the vessel passes up along the 
inner margin of the orbit, it ascends on its nasal side. In operating for fistula lachryma- 
lis, the sac should always bo opened on its outer side, in order that this vessel may be 
avoided. 

• 

The Occipital Auteky (fig. 209) arises from the posterior part of the external 
carotid, opposite tho facial, near the lower margin of tho Digastric muscle. At its 
origin, it is covered by the posterior belly of tho Digastric and Style-hyoid muscles, 
and part of the parotid gland, the hypoglossal nerve winding around it from be- 
hind forwards ; higher up, it passes across the internal carotid artery, the internal 
jugular vein, and the pneumogastric and spinal accessory nerves ; it then ascends 
to tho interval between the transverse process of the atlas, and the mastoid process® 
of the temporal bone, and passes horizontally backwards, grooving the surface of 
tho latter bone, being coverod by tho Sterno-mastoid, Splenius, Digastric, and 
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Trachelo-mastoid muscles, and vesting upon the Complexes, Superior oblique, and 
Rectus posticus major muscles ; it then ascends vertically upwards, piercing the 
cranial attachment of the Trapezius, and passes in a tortuous course over the 
occiput, as high as the vertex, where it divides into numerous branches. 

The branches given oif from this vessel are, 

Muscfllar. Inferior Meningeal. 

Auricular. Arte via lVinceps Cervicis. 

The muscular branches supply the Digastric, Stylo-hyoid, Sterno-inastoid, 
Splenins, and Traehelo-mastoid muscles. The branch distributed to the Sterno- 
mastoid is of large size. 

The auricular branch supplies the back part of the concha. 

The mcnhnjcal branch . Ascends witli the internal jugular vein, and enters the 
skull through the foramen Incur nm post trius, to supply the dura muter in the 
posterior fossa. 

The urtcrla prlnccps ccrvlrls (tig. 212) is a large branch which descends along 
the hack part of t lie neck, and divides into a superficial and deep branch. The 
former runs beneath the Splenins, giving off branches which perforate that muscle 
to supply the Trapezius, anastomosing with the Superficial cervical artery : the 
latter passes beneath the Complex!!*, between it ami the Somispinalis eolli, and 
anastomoses with tin; vertebral and deep cervical branch of the superior inter- 
costal. The anastomosis between those vessels serves mainly to establish the 
collateral circulation after ligature of the carotid 01* subclavian artery. 

The cranial branches of the oceq ital artery are distributed upon the occiput; 
they are very tortuous, and lit' between the integument and Occipito-froritnlis, 
anastomosing with the arterj' of the opposite side, the posterior auricular, and 
temporal arteries. They supply the back part of' the Occipi to- frontal is muscle, the 
integument and pericranium, and one or two branches occasionally pass through 
the parietal or mastoid foramina, to supply the dura mater. 

The Posterior Aurici i.ar, Aii'mcv (fig. 209) is a small vessel which arises from 
the external carotid, above the Digastric and Stylo-hyoid muscles, opposite the 
apex of the styloid process. It ascends, under cover of the parotid gland, to the 
groove between the cartilage of the ear and t he mastoid process, immediately above 
which it divides into two blanches, an anterior, passing forwards to anastomose 
with the posterior division of the temporal ; and a posterior, communicating with 
the occipital. Just before arriving ;it the mastoid process, this artery is crossed by 
the portio dura, and lias beneath it the spinal accessory nerve. 

Besides several small branches to the Digastric, Stylo-hyoid, and Sterno-masfoid 
muscles, and to the parotid gland, this vessel gives ofl* two branches: 

Stylo- Mastoid. Auricular. 

The stylo- mastoid branch enters the stylo-mastoid foramen, and supplies the tym- 
panum, mastoid cells, and semicircular canals. In the young subject a branch 
from ill is vessel forms, with the tympanic branch from the internal maxillary, a 
vascular circle, which surrounds the auditory meatus, and from which delicate 
vessels ramify on the membrana tympani. 

The auricular branch is distributed to the back part of the cartilage of the car, 
upon which it ramifies minutely, some branches curving round the margin of tlio 
fihro-cart ilage, others perforating it, to supply its anterior surface. 

The Ascknm.no Phaky.nukal Arte by (fig. 212), the smallest branch of the ex- 
ternal carotid, is a long slender vessel, deeply seated in the neck, beneath the other 
branches of the external carotid and the Stylo-pharyngeus muscle. It arises from 
the back part of the external carotid, near the commencement of that vessel, and 
ascends vertically between the internal carotid and the side of the pharynx, to the 
c under surface of the base of the skull, lying on tho Rectus capitis auticus major. 
Its branches maybe subdivided into three sets: x. Those directed outwards to 
supply muscles and nerves. 2. Those directed inwards to tho pharynx. 3. Me- 
ningeal branches. 
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The external branches are numerous small vessels, which supply the Recti antici 
muscles, the sympathetic, hypoglossal and pneumogastric nerves, and the lymphatic 
glands of tlio neck, anastomosing with the ascending cervical artery. 

The pharyngeal branches arc three or four incumber. Two of these descend to 
supply the middlo and inferior Constrictors and the Stylo-pharyngcus, ramifying 
in their substance and in the mucous membrane lining them. The largest of the 
pharyngeal branches passes inwards, running upon the Superior constrictor, and 
sends ramifications to the soft palate, Eustachian tube, and tonsil, which take the 
place of the ascending palatine branch of the facial artery, when that vessel is of 
small size. 

The menl'iyeal bni.nr.hes consist of several small vessels, which pass through 
foramina in the base of the skull, to supply the dura mater. One, the posterior 
meningeal, enters the cranium through the foramen I ace rum posterius with the 
internal jugular vein. A second passes through the foramen lacerum medium : 
and occasionally a third through the anterior condyloid foramen. They aro all 
distributed to the dura mater. 

The Tkmi'oijaIi Aimkry (fig# 2o<;), the smaller of the two terminal branches 
of the external carotid, appears, from its direction, to be the continuation of that 
vessel. It coin mciices in the substance of the* parotid gland, in the interspace 
between, the neck of the condyle of the lower jaw and the external meatus, crosses 
over the root of the zygoma, immediately beneath the integument, and divides 
about two inches above the zygomatic arch into two branches, an anterior and a 
posterior. 

The anterior temporal inclines forwards over the forehead, supplying the muscles, 
integument, and pericranium in this region, and anastomoses with the supraorbital 
and frontal arteries, its branches being directed from before backwards. 

The posterior temporal, larger than the anterior, curves upwards and back- 
wards along the side of the bead, lying above the temporal fascia, and inosculates 
with its fellow of the opposite side, and with the posterior auricular and occipital 
arteries. 

The temporal artery, as it crosses the zygoma, is covered by (lie Attrabeus aurem 
muscle, and by a dense fascia given off from the parotid gland ; it is alsi* usually 
crossed by one or two veins, and accompanied by branches of the facial and auriculo- 
temporal nerves. Resides sonic twigs to the parotid gland, the articulation of tlm 
jaw, and the Masscter muscle, its branches arc the 

Transverse Facial. Middle Temporal. 

Anterior Auricular. 

The transverse facial is given off from the temporal before that vessel quits 
the parotid gland; running forwards through its substance, it passes transversely 
across the face, between Steno’s duct and the lower border of the zygoma, and 
divides on the side of the face into numerous branches, which supply the parotid 
gland, iho Masscter muscle, and the integument, anastomosing with the facial 
and infraorbital arteries. This vessel rests on the Masscter, and is accompanied by 
one or two branches of tlio facial nerve. It is sometimes a branch of the external 
carotid. 

The middle temporal artery arises immediately above the zygomatic arch, and 
perforating the temporal fascia, supplies the Temporal muscle, anastomosing with 
iho deep temporal branches of the internal maxillary. Tt occasionally gives oil 
an orbital branch, which runs along the upper border of the zygoma, between the 
two layers of the temporal fascia, to the outer angle of the orlyt. This branch 
snpplios the Orbicularis, and anastomoses with the luchrymal and palpebral 
branches of the ophthalmic artery. 

The anterior auricular branches aro distributed to the anterior portion of tho 
pinna, the lobulo, and part of the external meatus, anastomosing with branches qf 
the posterior auricular. 
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Surgical Anatomy . It occasionally happens that the surgeon is called upon to perform 
the operation of arteriotomy upon this vessel in cases of inflammation of tho eve or brain. 
Under these circumstances, the anterior branch is I he one usually selected. II* tho student 
will consider the relations of the trunk of this vessel, as it crosses the zygomatic arch, with 
the surrounding structures, he will obscure that it is covered by a thick nnd dense fascia, 
crossed by one or two veins, and accompanied bv branches of the facial nnd tern porn- 
auricular nerves. Bleeding should not bo performed in this situation, as much difficulty 
may arise from tho dense fascia over the vessel preventing a free How of blood, nnd consider- 
able pressure is requisite afterwards to repress the lueinoiThage. Again, a varicose aneurism 
may De formed by the accidental opening of one of the veins in front of the artery ; or severe 
neuralgic pain may arise from the operation implicating one of the lieivous filaments in the 
neighbourhood. 

The anterior branch is, on the contrary, subcutaneous, is a largo vessel, and as readily 
compressed as any other portion of the artery; it should consequently always be selected 
for the operation. 

The IxrKR.VAr* Maxillary ( fig. 210), flu* larger of flic fvvo terminal brunches of 
tho external carotid, pusses inwards, at right angle's from that vessel, to the inner 


210. The Internal Maxillary Artery, and its Itamrhes. 
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side of the neck of the condyle of the lower j t , to supply the deep structures of 
the face. At its^origin, it is imbedded in the substance of the parotid gland, being 
on a level with the lower extremity of the lobe of tho ear. 

In the first part of its course (maxillary portion), the artery passes horizontally 
forwards and inwards, between the ramus of the jaw and tho internal lateral 
ligament. The artery here lies parallel with tho anriculo- temporal nerve ; it crosses 
the inferior dental nerve, and lies lien oath the narrow portion of tho External 
pterygoid muscle. 
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fn the second part of its course (pterygoid portion), it runs obliquely for- 
wards and upwards upon the outer surface of the External pterygoid muscle, 
being covered by the ramus of the lower jaw, and lower part of the Temporal 
muscle. § 

In flic third part of its course (sphcno-rnaxillnry portion), it approach 's the 
superior maxillary bone, and enters the spheno-in axillary fossa, in this interval 
between the processes of origin of the External pterygoid, where it lies in relation 
with Meckel’s ganglion, and gives oil’ its terminal branches. 

IWHlitiri'ir't. Occasionally, this artery parses between the two Pterygoid ni uncles. The 
Y**wl in this cjhc pisses forwards to tin* interval between the piore.->e> of origin of the 
External pterygoid, in order to reach the maxillary hone. Sometimes the vessel e.-rap^s from 
beneath the External pterygoid by perforating the middle of that muscle. 

Tins branches of this vessel may bedixid'-d into throe groups, com*sp on ding 
with its tlu< e divisions. 


biAxcii i.s i i;om Tin: Mi\n.f.\i.’i Routimv. 

Tympanic. Small Meningeal. 

Middle Mt'iiingcnl. Inferior Dental. 

The tympanic brunch passes upwards behind flu* articulation of the lower jaw, 
enters the tympanum through the fissure of Glaser, supplies the Laxator tympani, 
and l'amifies upon the membiai a tympimi, ni astcinosingwitli the stylo-mastoid and 
Vidian arteries. . 

Tlio middle Mtnintjcnl is the largest of the branches which supply (he dura 
mater. It arises from the internal maxillary between the internal lateral ligament, 
and the neck of the jaw, and passes vertically upwards to the foramen spinosum 
of the sphenoid bone. On entering the cranium, it, divides into two branches, 
anterior and potderior. The anterior branch, the larger, crosses the great ala of 
the sphenoid, and reaches the groove, or canal, in the anterior inferior angle of the 
parietal bone; it then divides into branches, which spread out between the dura 
muffT and internal surface of the cranium, some passing upwards over the parietal 
bone as far as the vertex, and others backwards to the occipital bone. The 
posterior branch crosses the squamous portion of the temporal, and on the inner 
surface of the parietal bone divides into branches which supply the posterior part 
of the dura mater and cranium. The branches of this vessel are distributed partly 
to the dura mater, but chiefly t»» the bones ; they anastomose with the aiteries of 
the opposite side, and with the anterior and posterior meningeal. 

The middle meningeal, on entering the cranium, gives oil* the following colla- 
lateral branches : — i. Numerous small vessels to the ganglion of the fifth nerve, 
and to the dura mater in this situation. 2. A branch to the facial nerve, which 
outers the hiatus Fnllopii, supplies the facial nerve, and anastomoses with the 
stylo-mastoid branch of the posterior auricular artery. 3. Orbital branches, 
which pass through the sphenoidal fissure*, or through separate canals in the great 
wing of the sphenoid to anastomose with the lachrymal or other branches of the 
ophthalmic artery. 4. Temporal branches, which pass through foramina in the 
great wing of the sphenoid, and anastomose in the temporal lbssa with the deep 
temporal arteries. 

The small menintjeal is sometimes derived from the preceding. It enters the 
skull through tho foramen ovale, and supplies the Gasserian ganglion and dura 
mater. Before entering tlio craniui it gives otf a branch to tho nasal fossa and 
soft palate. , 

The inferior dental descends with tlio denial nerve, to the foramen on the inner 
side of the ramus of the jaw. It runs along tho dental canal in the substance 
of the bone, accompanied by the nerve, and opposite tho first bicuspid tooth divides 
into two brandies, incisor anil mental : tho former is continued forwards beneath 
tho incisor teeth as far as tho symphisis, where it anastomoses with tho artery of 
the opposite side ; tho mental branch escapes with the nerve at the mental foramen, 
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supplies the structures composing the chin, and anastomoses with the submental, 
inferior labial, and inferior coronary arteries. As the dental artery enters the 
foramen, it gives oft’ a mylo-hyoid branch, which runs in the Mylo-liyoid groove, 
and ramifies on the under surface of the Mylo-hyoid muscle. The dental and 
incisor arteries during their course through the substance of the bone give off a 
few twigs which are lost in the cancellous tissue, and a series of branches which 
correspond in number to the roots of the teeth : these enter the minute apertures 
at the extremities of the fangs, and supply the pulp of the teeth. 

s 

Hrucciies of Tin: Second, ok. Ptkuyuoid Portion. 

Jhvp Temporal. ^Masseteric. 

• Pterygoid. Buccal. 

These branches are distributed, as their names imply, to the muscles in the 
maxillary region. 

The deep b nuirh »■**, two in number, anterior and posterior, each 

occupy that part of the temporal fossil indicated by its name. Ascending between 
the temporal muscle and pericranium, they supply that muscle, and anastamosc 
with the other temporal arteries ; the anterior branch communicating with the 
lachrymal through small branches which perforate the malar bone. 

The branchi*, irregular in their number and origin, supply the 

Pterygoid muscles. 

The mattitvh'fir is a small branch which pusses outwards above the sigmoid 
notch of the lower jaw, to the deep surface of the ^Masseler. It supplies that 
muscle, and anastomoses with the masseteric branches of the facial and with the 
transverse facial arteVy. 

The buccal is a small branch which runs obliquely forwards between the Internal 
pterygoid and the ramus of the jaw, to the outer surface of the Buccinator, to 
which it is distributed, anastomosing with branches of the facial artery. 

• Branches of Tim Third, me Snikno-Maxillaky Portion. 

Alveolar. Vidian. 

Infraorbital. Plerygo- Palatine. 

Posterior or Descending Palatine. Nasal or Splieno- Palatine. 

The alveolar is given off from the internal maxillary by a common branch with 
the infraorbital, and just as the trunk of the vessel is passing into the spheno- 
maxillary fossa. Descending upon the tuberosity of the superior maxillary bone, 
it divides into numerous branches ; one, the superior dental, larger than the rest, 
supplies the molar and bicuspid teeth, its branches entering the foramina in 
the alveolar process ; some branches pierce the bone to supply the lining of the 
antrum, and others are continued forwards on the alveolar process to supply the 
gums. 

The infraorbital appears, from its direction, to be the continuation of the trunk 
of the internal maxillary. It arises from that vessel by a common trunk with 
the preceding branch, and runs along the infraorbital canal with the superior 
maxillary nerve, emerging upon the face at the infraorbital foramon, beneath the 
Levator labii superioris. Whilst contained in* the canal, it gives off branches 
which ascend into tho orbit, and supply the Inferior rectus and Inferior oblique 
muscles, and the lachrymal gland. Other branches descend through canals in the 
bone, to supply llie mucous membrane of the antrum, and the front teeth of tho 
upper jaw. On the face, it supplies tho .lachrymal sac, and inner angle of tho 
orbit, anastomosing with the facial artery and nasal branch of tho ophthalmic ; 
^md other branches descend beneath the elevator of the upper lip, and anastumoso 
with the transverse facial and buccal branches. 

The four remaining branches arise from that portion of tho internal maxillary 
which is contained in the spheno-maxillary fossa. 
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The descending palatine passes down along the posterior palatine canal with the 
posterior palatine branches of Meckel’s ganglion, and emerging from the posterior 
palatine foramen, runs forwards in a groove on the inner side of the alveolar border 
of the hard palate to be distributed to the gums, the mucous membrane of the hard 
palate, and palatine glands. Whilst it is contained in the palatine canal, it gives 
off branches, which descend in the accessory palatine canals to supply the soft 
palate, anastomosing with the ascending palatine artery ; and anteriorly it terminates 
in a small vessel, which ascends in the anterior palatine canal, and anastomoses 
with the artery of the septum, a branch of the splieiio- palatine. 

The Vidian branch passes backwards along the Vidian canal with the Vidian 
nerve. It is distributed to the upper part of the pharynx and Eustachian tube, 
sending a small branch into the tympanum. 


The jitery go-palatine is also a very small branch, which passes backwards through 
tho pterygo- palatine canal with the pharyngeal nerve, and is distributed to the 
upper part of tho pharynx and Eustachian tube. 

’Hie 7 tuital or xplteno-pnlntine passes through tho spheno-palatino foramen into 
.the cavity of the nose, at the hack part of the superior meatus, and divides into 
*two branches ; one internal, tho artery of tho septum, passes obliquely downwards 
and iortvurds along the septum nasi, supplies the mucous membrane, and anasto- 
moses in front with tfyc ascending branch of the descending palatine. The external 
branches, two or three in number, supply the mucous membrane covering tlie 
lateral wall of the nose, the antrum, and the ethmoid and sphenoid cells. 


Surgical Anatomy of the Triangles ok hie Neck. 

The student having considered the relative anatomy of the large arteries of tho 
neck and their branches, and the relations they bear to the veins and nerves, should 
now examine those structures collectively, as they present themselves in certain 
regions of the neck, in each of which important operations are being constantly 
performed. 

For this purpose, the Sterno-mnstoid, or any other muscles that have been 
divided in the dissection of tho vessels, should be replaced in their normal position ; 
the head should be supported by placing a block at the back of the neck, and the 
face turned to the side opposite to that which is being examined. 

Thu side of the neck presents a somewhat quadrilateral outline, limited, above, 
by the lower border of the body of the jaw, and an imaginary line extending from 
the angle of the jaw to the mastoid process ; below, by the prominent upper border 
of the clavicle ; in front, by tho median line of the neck ; behind, by the anterior 
margin of the Trapezius muscle. This space is subdivided into two large triangles 
by tho Sterno- mastoid muscle, which passes obliquely across the neck, from tho 
sternum and clavicle*, below, to the mastoid process, above. The triangular space 
in front of this muscle, is called the anterior triangle ; and that behind it, the 
posterior triangle . 


Anterior Triangular Stage. 

The anterior triangle is limited, in front, by a line extending from the chin to 
the sternum; behind, by the anterior margin the Sterno-mastoid ; its base, 
directed upwards, is formed by the lower border of the body of the jaw, and a line 
extending from the angle of tho jaw to the mastoid process ; its apex is below, 
at tho sternum. The space is covered by the integument, superficial fascia, 
PJatysma, and deep fascia ; it is crossed by branches of the facial and superficial 
cervical nerves, and is subdivided into three smaller triangles by the Digastric 
muscle, above, and the anterior belly of tho Omo-hyoid, below. These smaller 
triangles aro named from below upwards, the inferior carotid, the superior carotid? 
and the submaxillary triangle. * 

Tho Inferior Carotid Triangle is limited, in front, by the median lino of tho 
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nock; behind, by tlie anterior margin of the S tern o- mastoid ; above, by the 
anterior belly of the O mo- hyoid ; and is covered by the internment, superficial 
fascia, Platysma, and deep fascia ; ramifying between which is seen the descending 
branch of the superficial eervieal nerve. Beneath these superficial structures, are 
the Sternodiyoid and Sternothyroid muscles, which, together with the anterior 
margin of the Sterno-mastoid, conceal the lower part of the common carotid 
artery.* 

This vessel is enclosed within its sheath, together with the internal jugular 
vein, and pncumognstrie nerve; the vein lying on the outer side of the artery 
on the rigid, side of the neck, hut overlapping it, or passing directly across it on 
the left side ; the nerve lying between the artery and vein, on a plane posterior 
to both. In front of the sheath are a few lil:i meats descending from the loop 
of communication between the do.nviidens and comnmnieans noni ; behind the 
sheath are seen the inferior thyroid artery, the recurrent laryngeal nerve, and 
the sympathetic nerve; and on its inner side, the trachea, the thyroid gland, 
much more prominent in the female than in the male, and the lower part of the 
larynx. By cutting into the upper pari of this space, and slightly displacing (lit 
Sternn-niastoid muscle, the common carotid artery may be tied below the Ohio 
hyoid muscle. 

The fiiijyrriur Cifn.lnl Tr^nnjlr is bounded, behind, by the Stern c-TH^ftoid ; below, 
by the anterior belly of the () tun- hyoid ; and above, by the jIRsterior belly of the 
Digastric muscle, its (loot* is formed by parts of lh<* Thyro-hyoid, J lyo-glossus, 
and the inferior and middle Constrictor inns des of the pharjnx : and it. is covered 
by the integument, superficial fascia, Platysma, and deep fascia; ramifying 
between which, arc branches of the facial and xuperlicial cervical nerves. This 
space contains the upper part of the common carotid artery, which bifurcates 
opposite the upper bonier of the thyroid cartilage into the external ami internal 
carotid. These vessels arc occasionally somewhat concealed from view by the 
anterior margin of the Sterno-masloid muscle, which overlaps them. The ex- 
ternal and internal carotids lie side by side, the external being the most anterior 
of the two. The following branches of the external carotid are also met with in 
this space: the superior thyroid, running forwards and downwards; the lingual 
directly forwards; the facial, forwards and upwards; tin* occipital, backwards; 
and the ascending pharyngeal directly upwards on the inner side of the internal 
carotid. The veins met. with are: the internal jugular, which lies on the outer 
side of the common and internal carotid arteries ; and veins corresponding t,<> the 
above-mentioned branches of the external carotid, viz., the superior thyroid, the 
lingual, facial, ascending pharyngeal, and sometimes the occipital; all of which 
accompany their corresponding arteries, and terminate in the internal jugular. 
The nerves in this space are the following : -In front of the sheath of the common 
carotid is the dexeendens noni. The hypoglossal nerve crosses both carotids above, 
curving round tbe occipital artery at its origin. Within the sheath, between the 
artery and vein, and behind both, is the pneumognxl ric nerve ; behind the sheath, 
the sympathetic. On the outer side of the vessels, the spinal accessory nerve runs 
for a short distance before it pierces the Sterno-mastoid muscle ; and on the inner 
side of the internal carotid, just below the hyoid bone, may Iks seen the superior 
laryngeal nerve; and still more inferiorly, the external laryngeal nerve. The 
upper part of the larynx and lower part of the pharynx are also found in the front 
part of this space. 

The ah m as illary Trhmijl - corresponds to the part of the neck immediately 
beneath the body of the jaw. I t is bounded, above, by the lower border of tho 

* Therefore tho carotid artery and jugular vein are not, atrictly speaking, contained in this 
triangle, since they are covered by tin* Sterno-mastoid muscle, that is to say, lie behind tho 
anterior border of that u tisrlc which forms the posterior bonier of the triangle. But as they 
lie very cloae to the structures which «ro lvsilly contained in the triangle, and whose position 
it is essential to remember in operating on this part of the artery, it 1ms seemed expedient to 
study the relations of all these parts together. 
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body of the jaw, the parotid gland, the mastoid process; behind, by the posterior 
belly of the Digastric and Stylo-hyoid muscles ; in front, by the middle lino of 
the neck. The floor of this space is formed by the anterior belly of the Digastric, 
the Alylo-hyoid, and llyo-glossus muscles; and it is covered by the integument, 
superficial fascia, Plalysma, and deep fascia ; ramifying between which are branches 
of the facial and ascending li l aments of the superficial cervical nerve. This space 
contains, in front, the sub max illary gland, imbedded in the substance of which are 
the facial artery and vein, and their glandular branches; beneath this gland, on the 
surface of the Mylo-hyoid muscle, is the submental artery, and the mvlo-hyoid 
artery and nerve. The buck part of this space is separated from the front part 
by the stylo-maxillary ligament; it contains the external carotid artery, ascending 
deeply in the substance of the parotid gland; this vessel here lies in front of, 
and superficial to, the internal carotid, being crossed by tlu* facial nerve, and gives 
off in its course, tlu* posterior auricular, tempo ml, and internal maxillary branches ; 
more deeply is the internal carotid, the internal jugular vein, and the pnouino- 
gaslric nerve, separated from the external carotid by the Stylo-glossus and 
Stylo-pluiryngeus muscles, and the glosso-pharyngeal nerve.* 

Posmnoi: TinA.WLAt: Space. 

lie post erfni^Wfcign lav apace is bounded, in front by the Sterno-mastoid 
muscle ; behind, by ihc anterior margin of the Trapezius ; its base corresponds to 
the ii] >pcr border of the clavicle ; its apex, to t lie occiput. The space is crossed 
about an inch above the clavicle, by the posterior belly of the Omo-hyoid, which 
divides it unequally into two, an upper or occipital, and a lower or subclavian 
triangle. 

The Orripitnf,, the larger of the two posterior triangles, is bounded, in front 
by the Sterno-mastoid ; behind, by the Trapezius; below, by the Omo-hyoid. Its 
iloor is formed from above downwards by the Splenius, Levator anguli scapula.*, 
and the middle and posterior Sealeni inu>cles. Jt is covered by the integument, 
the Platysma below, the superficial and deep fascia* ; and crossed, above, by tlio 
ascending brandies of the cervical plexus;' l he spinal accessory nerve is directed 
obliquely across the space from the Sterno-mastoid, which it pierces, to the under 
surface of the Trapezius: below, the descending branches of tin* cervical plexus 
and the transversal is colli arkry and vein cross tlu* space. A chain of lymphatic 
glands is a ho found running along the posterior border of the Sterno-mastoid, 
from the mastoid process to t ho root ot tlu* neck. 

The finhrln, i;n > 7 the smaller of the two posterior triangles, is hounded, above, 
by the posterior belly of the Omo-hyoid ; below, by tlu* clavicle; its base, directed 
forwards, being formed by the Sterno-mastoid. The si/e of this space varies 
according to the extent of attachment' «>f the clavicular portion of the Sterno- 
mastoid and Trapezius muscles, and also according to the height at which the 
Omo-hyoid crosses the neck above the clavicle. The height also of this space 
varies much, according to the position of tlu* arm, being much diminished by 
raising the limb, on account of the ascent of the clavicle, and increased by drawing 
the arm downwards, when that, bone is depressed. This space is covered by 
the integument, superficial and drop fascia : and crossed by the descending 
branches of the. cervical plexus. Jqst. above the level of the clavicle, the third 
portion of the subclavian artery curses outwards and downwards from the outer 
margin of tlu* Scalenus notions, across the first rib to the axilla. Sometimes 
this vessel rises as high as an inch and a half above the clavicle* or lo any point 

* The same remark will apply to this triangle as was made about the inferior earoiid 
triangle. The structures enumerated, a* 4 contained in tlu* hark part of the apace, lie, strictly 
speaking, beneuth the muscles which term the pchlcrlur boundary of the triangle; but as ^ 
is very important to bear in mind their close relation lo the parotid gland and its boundaries 
(on account of the frequency of surgical opeiulions on this gland) all tluse parts are .-pokon 
of together. 
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intermediate between this and its usual levol. Occasionally, it passes in front of 
the Scalenus anticus, or pierces tho fibres of that muscle. The subclavian vein 
lies behind the claviclo, and is usually not seen in this space ; but it occasionally 
rises as high up as the artery, and has oven been seen to pass with that vessel 
behind the Scalenus anticus. Tho brachial plexus of nerves lies above the artery 
and in close contact with it. Passing transversely across the clavicular margin 
of tho space, are the suprascapular vessels ; and traversing its upper angle in the 
same direction, the transverse cervical vessels. The external jugular vein runs 
vertically downwards behind the posterior bordor of the Sterno-mastoid, to terminate 
in the Subclavian vein ; it receives the transverse cervical and suprascapular veins, 
which occasionally form a plexus in front of the artery, and a small vein which 
crosses tho claviclo from the cephalic. The small norvo to the subcl&vius also 
crosses this trianglo about its middle. A lymphatic gland is also found in 
the space. 

Internal Carotid Artery. , 

The internal carotid artery commences at the bifurcation of tho common carotid, 
opposite the upper border of the thyroid cartilage, and runs perpendicularly unj 
wards, in front of the transverso processes of the three upper cervical 
to the carotid foramen in the petrous portion of the tcmpoE^^Mdff^Tftcr 
ascending in it for a short distance, it passes forwards and^jpBR^through the 
carotid canal, and, again ascending a little by the side of the sella Turcica, curves 
upwards by tho anterior clinoid process, whore it pierces the dura mater, and divides 
into its terminal branches. 

This vessel supplies the anterior part of the brain, the eye, and its appendages. 
Its size, in the adult, is equal to that of tho external carotid. In the child, it is 
larger than tliat vessel. It is remarkable for tho number of curvatures that it 
presents in different parts of its course. In its cervical portion it occasionally 
presents one or two flexures near the base of the skull, whilst through the rest of 
its extent it describes a double curvature which resembles the italic letter f placed 
horizontally ~. Theso curvatures most probably diminish the velocity of the 
current of blood, by increasing the extent of surface over which it moves, and 
adding to tho amount of impediment produced from friction. In considering tho 
course and relations of this vessel, it may be conveniently divided into four por- 
tions : a cervical, petrous, cavernous, and cerebral. 

Cervical Fortiori. This portion of the internal carotid is superficial at its com- 
mencement, being contained in the superior carotid triangle, and lying on the 
ftame level as the external carotid, but behind that artery, overlapped by the 
Sterno-mastoid, and covered by the Platyama, deep fascia, and integument : it then 
passes beneath the parotid gland, being crossed by the hypoglossal nerve, the 
Digastric and Stylo-hyoid muscles, and the external carotid and occipital arteries. 
Higher up, it is separated from the external carotid by the Stylo-glossus and 
Stylo-pliaryngcus muscles, the glosso- pharyngeal nerve, and pharyngeal branch of 
the vagus. It is in relation, /Wi/W, with the Rectus anticus major, tho superior 
cervical ganglion of the sympathetic, and superior laryngeal nerve ; externally , 
with the internal jugular vein, and pneuinogastric nerve ; internally , with the 
pharynx, tonsil, and ascending pharyngeal artery. 

Petrous Portion . When the internal carotid artery enters the canal in the 
petrous portion of the temporal bone, it first ascends a short distance, then curves 
forwards and inwards, and again ascends as it leaves tho canal to enter tlio cavity 
of the skull. In this canal, the artery lies at first anterior to the tympanum, 
from which it is separated by a thin bony lamella, which is cribriform in tlio 
young subject, and often absorbed in old age. It is separated from tho bony wall 
of the carotid canal by a prolongation of dura mater, and is surrounded by fila- 
ments of the carotid plexus. 

Cavernous Portion . The internal carotid artoiy, in this j art of its course, at 
first ascends to the posterior clinoid process, thou passes forwards by the side of 



1 NTE RNAL CAROTID. 35 1 

tho body of tho sphenoid bone, being situated on the inner wall of the cavernous 
sinus, in relation, externally, with tho sixth norve, and covered by the lining 
membrane of the sinus. The third, fourth, and ophthalmic nerves are placed on the 
outer wall of tho sinus, being separatod from its cavity by the lining membrane. 

212. — The Internal Carotid and Vertebral Arteries. Right Side. 

\ 


Cerebral Portion. On tho inner side of tho anterior cliuoid process the internal 
carotid curves upwards, perforates the? dura mater bounding the sinus, and is 
received into a sheath of the arachnoid. This portion of tho artery is on tlya 
outer side of tho optic nervo ; it lies at the innor extremity of tho fissure of 
Sylvius, having the third nerve externally. 
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Plan of thk Relations of the Internal Carotid Artery in the Neck. 


In front. 

Skin, superficial and deep fascia). 
Parotid gland. 

Stylo-glossus and Stylo-pharyngous 
muscles. 

Cilosso-pharyngenl nerve. ^ 


Kvtrmalhj. 

Internal jugular vein. 
Pneumogastric ndhv. 





Internally . 

Pli ary nx. 

Ascending pharyngeal artery. 
Tonsil. 


Behind. 

1 1 eel us anticus major. 

Sympathetic. 

Superior laryngeal nerve. 

Peculiarities. The length of the internal carotid varies according to the length 
neck, and alsft according to the point of bifurcation of the common carotid^^flfl 
sometimes takes place from the arch of the aorta; in such rare iiistftMgpjjjlWesscl has 
been found to he placed nearer the middle line of the neck 1 han^B^Wnernal carotid, as 
far upwards as the larynx, when the latter vessel crossed the internal carotid. The course 
of the vessel, instead of being straight, may be very tortuous. A few instances are recorded 
in which this vessel was altogether absent: in one of these the common carotid passed up 
the neck, and gave off the usual brandies of the external carotid : the cranial portion of 
the internal carotid being replaced by two Munches of the internal maxillary, which 
entered the skull through the foramen rotunduui mid ovale, aud joined to form a single 
vessel. 


Surgical Anatomy , The cervical part of the internal carotid is sometimes wounded by 
a stab or gun-shot wound in the neck, or even occasionally bv a stab from within the 
mouth, as when a person receives a thrust from the cud of a parasol, or falls down with a 
tobacco-pipe in his month. In such eases a ligature should he applied to the common 
carotid. The relation of the internal carotid with the tonsil should he especially remem- 
bered, as instances have occurred in which the artery has been wounded during the operation 
of scarifying the tonsil, and fatal haemorrhage low snporvouod. 


The branches given off from the internal carotid are : 


From ihc. Pci ruin Portion 
From Ihc Cavcntniw Fort ion 


Ft om Ihc (Jcwhral Portion 


Tympanic. 

Art erne Kcccpt aeul i. 
Anterior Meningeal. 


Ophthalmic.* 
r Anterior CeAbpl. 

) Middle Cerebral. 

| Posterior eornnmn\*atn)g. 
l_ Anterior Ch conoid. 


The cervical portion of the internal carotid gives off no brand i oh. 

The tympanic is a small brunch which ontt'v# the cavity of the tympanum, 
through a minute foramen in the carotid caua\uud , ^n&stomoscs with the tympanic 
branch of the internal maxillary, and with the stylo-iiidlSrtbul artery. 

The arterial receptncnli are numerous small vessels, derived from the internal 
carotid in the cavernous sinus ; they supply the pituitary body, tho Casseri&n 
ganglion, and the walls of the cavernous and inferior petrosal sinuses. One of 
these brauchos, distributed to the dura mater, is called the anterior meningeal j it 
anastomoses with the middle meningeal. d0 ^' 

The Ophthalmic Artery arises from the internal carotid, just as that vessel 
is emerging from the cavernous sirms, on the inner side of the anterior clinoid 
process, and enters the orbit through tho optic foramen, below and on the outer 
side of the optic nerve. It than pisses across tho nerve, to tho inner wall of tho 
orbit, and thence horizontally forwards, beneath the lower border of tho Superior 
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oblique muscle to the inner angle of the eye, where it divides into two terminal 
branches, the frontal, and nasal 

Branches . The branches of this vessel may be divided into an orbital group, 
which are distributed to the orbit and surrounding parts ; and an ocular group, 
which supply the muscles and globe of the eye. # 


213. — The Ophthalmic Artery and its Branches, the Itoof of the Orbit having been 

removed. 



Orbit al Group. 

Lachrymal. 

Supraorbital. 

Posterior ethmoidal. 

Anterior othmoidul. 

Palpebral 

Frontal 

Nasal. 

The lachrymal is the first, and olio of tho largest branches, derived from the 
ophthalmic, arising close to tho optic foramen : not unfrequently it is given off 
from the artery before it enters the qrbit. It accompanies the lachrymal nerve 
aling the upper border of the External rectus muscle, and is distributed to the 
lachrymal gland. Its terminal branches, escaping from the gland, are distributed 
to the upper eyelid and conjunctiva, anastomosing with the palpebral arteries. The 
lachrymal artery gives off one ot two malar branches ; one of which passes 
through a foramen in the malar bone, to reach tho temporal fossa, and anastomoses 
with the deep temporal arteries. The other appears on the cheek, and anasto- 
moses with the transverse facial. A branch is also sent backwards, through the 
sphenoidal fissure, to the dura mater, which anastomoses with a branch of the 
middle meningeal artery. 


Ocular Group. 

Muscular. 

Anterior ciliary. 

Short ciliary. 

Long ciliary. 

Artcria centralis retina 1 . 
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frcutiarUms, The lachrymal artery is sometimes derived from oue of the anterior branches 
of the middle meningeal artery. 

The supraorbital artery , tho largest branch of the ophthalmic, arises from that 
vessel above the optic nerve. Ascending so as to rise above all the muscles of 
the orbit, it passes forwards, with tho f rental nerve, between tho periosteum and 
Levator palpebree ; and passing through the supraorbital foramen, divides into a 
superficial and deep branch, which supply the muscles and integument of tho 
forehead and pericranium, anastomosing with the temporal, angular branch of tho 
facial, and the artery of the opposite side. This artery iti tho orbit supplies the 
Superior rectus and the Levator pnlpebtte, sends a branch inwards, across tho 
pulley of the Superior oblique muscle, to supply the parts at the inucr cantlms ; 
and at the supraorbital foramen, frequently transmits a branch to the diploe. 

The ethmoidal branches are two in number ; posterior and anterior. The 
former, which is the smaller, passes through the posterior ethmoidal foramen, 
supplies the posterior ethmoidal colls, and entering the cranium, gives off a 
meningeal branch, which supplies the adjacent dura mater, and nasal branches 
which descend into the nose through apertures in the cribriform plate, anasto- 
mosing with branches of the spheno-palatinc. The anterior ethmoidal artery ' 
accompanies the nasal nerve through the anterior ethmoidal foramen, supplies the 
anterior ethmoidal cells and frontal sinuses, and, entering thmtcf&nium, divides 
into a meningeal branch, which supplies the adjacent dura mater, and a nasal 
branch which descends into the nose, through an aperture in the cribriform plate. 

The palpebral arteries , two in number, superior and inferior, arise from the 
ophthalmic, opposite the pulley of the Superior oblique muscle ; they encircle the 
eyelids near their free margin, forming a superior and an inferior arch, which lie 
between the orbicularis muscle and tarsal cartilages; the superior palpebral 
inosculating at the outer angle of the orbit with the orbital branch of tho 
temporal artery, the inferior palpebral with the orbital branch of the infra- 
orbital artery, at the inner side of the lid. From this anastomosis, a branch 
passes to the nasal duet, ramifying in its mucous membrane, as far as the inferior 
meatus. 

Th e frontal artery, one of the terminal brunches of the ophthalmic, passes from 
the orbit at its inner angle, and ascending on the forehead, supplies the muscles, 
integument, and pericranium, anastomosing with the supraorbital artery. 

The nasal artery, the other terminal branch of the ophthalmic, emerges from 
the orbit above the tendo oculi, and, after giving a branch to the lachrymal sac, 
divides into two, one of which anastomoses with the angular artery, the other 
branch, the dorsalis nasi, runs along the dorsum of the nose, supplies its entire 
surface, and anastomoses with the artery of the opposite side. 

The ciliary arteries arc divisible into three groups, the short, long, and anterior. 
The short ciliary fir ter if s, from twelve to fifteen in number, arise from the ophthal- 
mic, or some of its branches ; they surround the optic nerve as they pass forwards 
to the posterior part of the eyeball, pierce the sclerotic coat around the entrance 
of the nerve, and supply tho chotoid coat and ciliary processes. *Tho long ciliary 
arteries, two in number, also pierce the posterior part of the sclerotic, and run 
forwards, along each side of the eyeball, between the sclerotic and choroid, to the 
ciliary ligament, where they divide into two branches ; these form an arterial circlo 
around the circumference of the iris, from which numerous radiating branches pass 
forwards, in its substance, to its free margin, where they form a second artdtiul 
circlo around its pnpillaiy margin. The anterior ciliary arteries are derived from 
the muscular brain dies ; they pierce tho sclerotic a short distance from the cornea, 
and terminate in the great arterial circlo of the iris. 

The arteria centralis retina* is one of the smallest branches of tho ophthalmic 
artery. It arises near the optic foramen, pierces the optic nerve obliquely, and 
•runs forwards, in the centre of its substance, to the retina, in which its branches 
are distributed as far forwards as the ciliary processes. In the human foetus, a 
small vessel passes forwards, through the vitreous humour, to the posterior surface 
of the capsule of the lens. 
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The muscular branches, ttfo in number, superior and inferior, supply the muscles 
of the eyeball. The superior, the smaller, often wanting, supplies the Levator 
palpebra, Superior rectus, and Superior oblique. The inferior, more constant in 


214.— The Arteries of the Base of the Brain. The. right half of the Cerebellum and 
Pons have been removed. 



its existence, passes forwards, between tile optic nerve aud Ttiferior rectus, and is 
distributed to the External and Inferior rtteti, and Inferior oblique. This vessel 
gives off most of the anterior ciliary arteries. • 

The CfiRKSttAt branches of the internal carotid are : the anterior cerebral, the 
middle cerebral, the posterior communicating, and the anterior choroid. 

A a 2 
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The anterior cerebral arises from the internal carotid, at tho inner extremity of 
the fissure of Sylvius. It passes forwards in the great longitudinal fissure between 
the two anterior lobes of the brain, being connected, soon after its origin, with the 
vessel of the opposite side by a short anastomosing trunk, about two lines in length, 
the anterior communicating . The two anterior cerebral arteries, lying side by side, 
curvo round the anterior border of the corpus callosum, and run along its upper 
surface to its posterior part, where they terminate by anastomosing with the 
posterior cerebral arteries. Thoy supply the olfactory and optic nerves, the under 
surface of the anterior lobes, the third ventricle, the anterior perforated space, the 
corpus callosum, and the inferior surface of tho hemispheres. 

The anterior communicating artery is a short branch, about two lines in length, 
but of moderate size, connecting together the two anterior cerebral artories across 
tho longitudinal fissure. Sometimes this vessel is wanting, the two arteries joining 
together to form a single trunk, which afterwards subdivides. Or the vessel may 
bo wholly or partially subdivided into two ; frequently, it is longer and smaller 
than usual. 

Tho middle cerebral artery , the largest branch of tho internal carotid, passes 
obliquely outwards along the fissure of Sylvius, within which it divides into three 
branches : an anterior, which supplies the pia mater, investing the surface of the 
anterior lobe $ a posterior, which supplies the middle lobo ; and a median branch, 
which supplies the small lobe at the outer extremity of tho Sylvian fissure. Near 
its origin, this vessel gives off numerous small branches, which enter the substantia 
perforata, to be distributed to the corpus striatum. 

The posterior communicating artery arises from the back part of the internal 
carotid, runs directly backwards, and anastomoses with the posterior cerebral, a 
branch of the basilar. This artery varies considerably in size, being sometimes 
small, and occasionally so large that the posterior cerebral may be considered os 
arising from the internal carotid rather than from the basilar. It is frequently 
larger on one side than on the other side. 

The anterior choroid is a small but constant branch which arises from tho back 
part of the internal carotid, near the posterior communicating artery. Passing 
backwards and outwards, it enters the descending horn of tho lateral ventricle, 
beneath the edge of the middle lobe of the brain. It is distributed to the hippo- 
campus major, corpus fimbriatum, and choroid plexus. 


ARTERIES OP THE UPPER EXTREMITY. 

The artery which supplies tho upper extremity, continues as a single trunk from 
its commencement down to the elbow ; but different portions of it have received 
different names, according to the region through which it passes. That part of 
the vessel which extends from its origin to the outer border of the first rib, is 
termed the subclavian ; beyond this point to the lower border of the axilla, it is 
termed the axillary ; and from the lower margin of the axillary space to tho bend 
of tho elbow, it is termed Jbrachial ; here, the single trunk terminates by dividing 
into two branches, the radial and ulnar, an arrangement precisely similar to wbat 
occurs in the lower limb. 


Subclavian Arteries. 

The subclavian artery on the right side arises from the arteria innominate, 
opposite the right sterno-clavioular articulation ; on tho left side it arises from the 
arch of the aorta. It follows, therefore, that these two vessels must, in the first 
part of their course, differ in their length, their direction, and in their relation with 
neighbouring parts. 

• In order to facilitate the description of these vessels, more especially in a sur- 
gical point of view, each subclavian artery has been divided into three parts. 
The first portion, on the right side, ascends obliquely outwards, from the origin of 
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tbo vessel to the inner border of the Scalenus anticus. On the left side it ascends 
perpendicularly, to gain the inner border of that muscle. The second part passes 
outwards, behind the Scalenus anticus ; and the third part passes from the outer 
margin of that muscle, beneath the clavicle, to the lower border of the first rib, 
where it becomes the axillary artery. The first portions of these two vessels differ 
so much in their course, and in their relation with neighbouring parts, that they 
will be described separately. The second and third parts are precisely alike on 
both sides. 

Fiust PAiir op the Right Subclavian Artery. (Figs. 205, 207.) 

The right subclavian artery arises from the arteria innominata, opposite the right 
stemo-clavicular articulation, passes upwards and outwards across the root of tlio 
neck, and terminates at the inner margin of the Scalenus anticus muscle. In this 
part of its course it ascends a little above the clavicle, the extent to which it does 
so varying indifferent cases. It is covered, in front, by the integument, superficial 
fascia, Platysma, deep fascia, the clavicular origin of tho Sterno-mastoid, the Sterno- 
liyoid, and Sterno-thyroid muscles, and another layer of the deep fascia. It is 
crossed by the internal jugular and vertebral veins, and by the pneumogastric, tho 
cardiac branches of the sympathetic, and phrenic nerves. Beneath , the artery is 
invested by the pleura, and behind, it is separated by a cellular interval from the 
Longus colli, the transverse process of the seventh cervical vertebra, and the 
sympathetic ; tho recurrent laryngeal nerve winding around the lower and back 
part of the vessel. The subclavian vein lies below the subclavian artery, imme- 
diately behind the clavicle. 

Plan of Relations of First Portion of Right Subclavian Artery. 

In front. 

Clavicular origin of Storno-ninatoid. 

Stomo-hyoid and Sterno-thyroid. 

Internal jugular and vertebral veins. 

l*ne umogastric, cardiac and phrenic nerves. 


niei»t 

SiiIioIua ian 
Artory. 
First jiorLinn. 


Beneath. 

Pleur.i. 


Behind. 

Recurrent laryngeal nerve. 

Sympathetic. 

Longus colli. 

Transverse process of seventh cervical vertebra. 

Fmsy Part of tiie Left Subclavian Artery. (Fig. 205.) 

The left subclavian artery arises from the end of the transverse portion of the 
arch of the aorta, opposite the second dorsal vertebra, and ascends to tho inner 
margin of the first rib, behind tho insertion of the Scalenus anticus muscle. This 
vessel is, therefore, longer than the right, situated more deeply in the cavity of tbo 
chest, and directed almost vertically upwards, instead of arching outwards like the 
vessel of the opposite side. 

It is in relation, in front , with tho pleura, the left lung, the; pneumogastric, 
phrenio, and cardiac nerves, which lie parallel with it, tho left carotid artery, left 
internal jugular and innominate veins, and is covered by the Sterno-thyroid, Sterno- 
hyoid, and Storao-niastoid muscles; behind , it is in relation with tho oesophagus, 
thoracic duct, inferior cervical ganglion of the sympathetic, Longus colli, and verte* 
bral column. To its inner side are the oesophagus, trachea and thoracic duct ; to 
jits outer $ide % the pleura. 
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Plan of Relations of First Portion of Left Sdrclavian Artery. 


In front . 

Pleura and left lung. 

Pneumogastric, cardiac, and phrenic nerves* 

Left carotid artery. 

Left internal jugular and innominate veins. 

Sterno-thyroid, Sterno-hyoid, and Sterno-mastoid muscles. 


Inner side. 
(Esophagus. 
Trachea. 
Thoracic duct. 



Outer side. 
Pleura. 


Behind. 

(Esophagus and thoracic duct. 

Inferior cervical ganglion of sympathetic. 
Longus colli and vertebral column. 


Second and Third Parts of the Suhclavian Artery. (Fig. 207.) 

The Second Portion of the Subclavian Artery lies behind the Scalenus anticus 
muscle; it is very short, and forms the highest part of the arch described by 
that vessel. 

Relations. It is covered, in front, by the integument, Platysma, Stcmo-mastoid, 
cervical fascia, and by the phrenic nerve, which is separated from the artery by 
the Scalenns anticus muscle. Behind, it is in relation with the Middle Scalenus. 
Above, with the brachial plexus of nerves. Beloir , with the pleura. The subcla- 
vian vein lies below and in front of the artery, separated from it by the Scalenus 
anticus. 

Plan of Relations ok Second Portion of Sdrclavian Artery. 



In front . 

Scalenus anticus. 

Phrenic nerve. 

Subclavian nerve. 

tr 

Above. 

Brachial pi ex u a. 

Subclavian '« 

Artcrj. | 

^ Second portion, j 

\ 

Below. 

Pleura. 


Behind. 

Pleura and Middle Scalenus. 



The Third Portion of the Subclavian Artery passes downwards and outwards 
from the outer margin of the Scalenus anticus to the lower border of the first 
rib, where it becomes the axillary artery. This portion of the vessel is the most 
superficial, and is contained in a triangular space, the base of which is formed in 
front by the Anterior scalenus, and the two sides of the Omo-hyoid above and the 
clavicle below. 

Relations. It is covered, in front , by the integument, the superficial fascia, the 
Platysma, deep fhscia ; and by the clavicle, the Subclavius muscle, and the supra- 
scapular artery and vein ; the clavicular descending branches of the cervical 
plexus and the nerve to the subclavius pass vertically downwards in front of the 
artery. The external jugular vein crosses it at its inner side, and receives the 
ftuprascopsul&r and transverse cervical veins, which occasionally form a plexus in 
front of it The subclavian vein is below the artery, lying close behind the clavicle* 
Behind, it lies on the Middle Scalenus muscle. Above it, and to its outer side, is 
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the brachial glexus, and Omo-hjroid muscle. Be low, it rests on the outer surface of 
tho first rib. 


Plan of Relations of Third Portion of Subclavian Artery. 


In front . 

Cervical fascia. 

External jugular, suprascaptflar, and transverse cervical veins. 
Descending branches of cervical plexus. 

Subclavian muscle, suprascapular artery, and clavicle. 


Above. 

Brachial plexus. 
Omo-hyoid. 



Behind. 

Scalenus medius. 


Below. 
First rib. 


Peculiarities. The Subclavian arteries vary in their origin, their course, and the height to 
which they rise in the neck. 

The origin of the right subclavian from the innominate takes place, in some cases, above 
the sterno-clavicular articulation ; and occasionally, but less frequently, in the cavity of the 
thorax, below that joint. Or the artery may arise as a separate trunk from the arch of the aorta. 
In such cases it may be either the first, second, third, or even the last branch derived from 
that vessel : in the majority of cases, it is the first or last, rarely the second or third. When 
it is the first branch, it occupies the ordinary position of the innominate artery ; when the 
second or third, it gains it usual position by passing behind the right carotid ; and when the 
last branch, it arises from the left extremity of the arch, at its upper or back partj and passes 
obliquely towards the right side, usually behind tho oesophagus and right carotid, sometimes 
between the oesophagus and trachea, to the upper border of the first rib, whence it follows 
its ordinary course. In very rare instances, this vessel arises from the thoracic aorta, as low 
down as the fourth dorsal vertebra. Occasionally, it perforates the Anterior Scalenus ; more 
rarely it passes in front of that muscle : sometimes the subclavian vein passes with the artery 
behind the Scalenus. The artery sometimes ascends as high as an inch and a half above the 
clavicle, or to any intermediate point between this and the upper border of the bone, the right 
subclavian usually ascending higher than the left. 

The left subclavian is occasionally joined at its origin with the left carotid. 

Surgical Anatomy . The relations of the subclavian arteries of the two sides having been 
examined, the student should direct his attention to consider the best position in which 
compression of the vessel may be effected, or in what situation a ligature may be best 
applied in cases of aneurism or wounds. 

Compression of the subclavian artery is required in cases of operations about the shoulder, 
in the axilla, or at the upper part of the arm ; and the student will observe that there is only 
one situation in which it can oe effectually applied, viz., where the artery passes across the 
outer surface of the first rib. In order to compress the vessel in this situation, the shoulder 
should bo depressed, and the surgeon grasping the side of the neck, may press with his 
thumb in the hollow behind the clavicle downwards against the rib j if from any cause the 
shoulder cannot be sufficiently depressed, pressure may be made from before backwards, so 
as to compress tho artery against the Middle Scalenus and transverse process of the seventh 
cervical vertebra. In appropriate cases, a preliminary incision may he made through the 
cervical fascia, and the finger may be pressed down directly upon the artery. 

Ligature of the subclavian artery may be required in coses of wounds, or of aneurism in 
the axilla; and the third part of the artery is that which is most favourable for an operation, 
on account of its being comparatively superficial, and most remote from the origin of the 
large branches. In those cases where the clavicle is not displaced, this operation may bo 
performed with comparative facility ; but where tho clavicle is pushed up by a large aueu- 
rismal tumour in the axilla, the artery is placed at a great depth from the surface, which 
materially increases the difficulty of the operation. Under these circumstances,, it becomes a 
matter of importance to consider the height to which this vessel reaches above the bone. In 
ordinary cases, its arch is about half an inch above the clavicle, occasionally as high as an 
inch and a half, and sometimes so low as to be on a level with its upper border. If the 
clavicle is displaced, these variations will necessarily make the operation more or less difficult, 
according as the vessel is more less accessible. . 

The chief points in the operation of tying the third portion of the subclavian artery are # 
as follows: the patient being placed ou a table in the horizontal position, and tho shoulder 
depressed as much as possible, the integument should be drawn downwards upon the cla- 
vicle; and an incision made through it upon that bone from the anterior border of the . 
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Trapezius to the posterior border of the Stemo-mastoid. to which may begsdded a short 
vertical incision meeting the centre of the preceding; the Platysma and. cervical fascia 
should be divided upon a director, and if the interval between the Trapezius and Stemo- 
mastoid muscles be insufficient for the performance of the operation, a portion of one or both 
may be divided. The external jugular vein will now be seen towards the inner side of the 
wound : this and the suprascapular and transverse cervical veins which terminate in it should 
be held aside, and if divided, both ends should be tied : the suprascapular artery should be 
avoided, and the Omo-hyoid muscle must now bi looked for, and held aside if necessary. 
In the space beneath this muscle, careful search must be made for the vessel ; the deep 
fascia having been divided with the finger-nail or silver scalpel, the outer margin of the Scale- 
nus muscle must be felt for, and the finger being guided by it to the first rib, the pulsation 
of the subclavian artery will he felt as it passes over the rib. The aneurism needle may 
then be passed around the vessel from before backwards, by which means the vein will be 
avoided, care being taken not to include a branch of the brachial plexus instead of the artery 
in the ligature. If the clavicle is raised by the tumour that the application of the ligature 
cannot be effected in this situation, the artery may be tied above the first rib, or even 
behind the Scalenus muscle ; the difficulties of the operation in such a case will be mate- 
rially increased, on account of the greater depth of the arteiy, and tbe alteration in position 
of the surrounding parts. 

The second part of the subclavian artery, from being that portion which rises highest in the 
neck, has been considered favourable for the application of the ligature, when it is difficult to 
tie the artery in the third part of its course. There are, however, many objections to the 
operation in this situation. It is necessary to divide the Scalenus an tic us muscle, upon which 
lies- the phrenic nerve, and at the inner side of which is situated the internal jugular vein ; 
and a wound of eitheT of these structures might lead to the most dangerous consequences. 
Again, the artery is in contact, below, with the pleura, which must also be. avoided ; and, 
lastly, the proximity of so many of its larger branches arising internal to this point, must be 
a still further objection to the operation. If, however, it hasbeen determined to perform the 
operation in this situation, it should be remembered that it 'occasionally happens, that the 
artery passes in front of the Scalenus anticus, or through the fibres of that muscle ; and that 
the vein sometimes passes with the artery behind the Scalenus anticus. 

In those cases of aneurism of the Axillary or subclavian artery which encroach upon the 
outer portion of the Scalenus muscle to such an extent that a ligature cannot be applied in 
that situation, it may be deemed advisable, as a last resource, to tie the first portion of the 
subclavian artery. On the left side, this operation is almost impracticable ; tne great depth 
of the artery from the surface, its intimate relation with the pleura, and its close proximity 
to so many important veins and nerves, present a series of difficulties which it is next to 
impossible to overcome.* On the right side, the operation is practicable, and has been per- 
formed, though not with success. The main objection to the operation in this situation is 
the smallness of the interval which usually exists between the commencement of the vessel, 
and the origin of the nearest branch. This operation may be performed in the following man- 
ner: — The patient being placed on the table in the horizontal position, with the neck extended, 
an incision should be made parallel with the inner part of the clavicle, and a second along the 
inner border of the Stemo-mastoid, meeting the former At an angle. The sternal attach- 
ment of the Stemo-mastoid may now be divided on a director, and turned outwards; a 
few smAll arteries and veins, And occasionally the anterior jugular, must be avoided, and 
the Stemo-hyoid and Stemo-thyroid muscles divided in the 8Ame manner as the preceding 
muscle. After tearing through the deep fascia with the finger-nail, the internal jugular vein 
will be seen crossing' the subclavian artery; this should be pressed aside, and the artery 
secured by passing the needle from below upwards, by which the pleura is more effectually 
avoided. The exact position of the’ vagus nerve, the recurrent laryngeal, the phrenic and 
sympathetic nerves should be remembered, and the ligature should be applied near the origin 
of the vertebral, in order to Afford as much room os possible for the formation of a coagulum 
between the ligature and the origin of the vessel. It should be remembered, that the right 
subclavian artery is occasionally deeply placed in the first part of its course, when it arises 
from the left side of the aortic arch, and passes in such cases behind the oesophagus, or 
between it And the trachea. 

Collateral Circulation . After ligature of the third part of the subclavian artery, the 
collateral circulation is mainly established by three sets of vessels, thus described in a dis- 
section : — 

4 1. A posterior set, consisting of the suprascapular and posterior scapular branches of the 
subclavian., which anastomosed with the iufroscapular from the axillary. 

1 2. An internal jet produced, by the. connection of the internal mammary on the one hand, 
with the short ana long thoracic arteries, and the infrascapular on the other. 

# 3 * A middle or axillary set, which consisted of a number of small vessels derived from 
branches of the subclavian, above; and passing through the axilla, to terminate either in the 
mein trunk, or some of the branches of the axillary below. Jbis last set presented most 


• Tbe operation was, however, performed in New York, by Dr. J. K. Rodgers, and the 
cane is relate! ip A Syatern of Surgery , edited by T. Holmes, 2nd ed. vol. iii. pp. 620, % 
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conspicuously 4he peculiar character of newly-formed, or, rather, dilated arteries; being ex- 
cessively tortuous, and forming a complete plexus, 6 


‘ The chief agent in the restoration of the axillary artery below the tumour, was the 
infrascapular artery, which communicated most freely with the internal mammary, supra- 
scapular, and posterior scapular branches of the subclavian, from all of which it received so 
great an influx of blood as to dilate it to three times its natural size.* 


Branches of the Subclavian Artery. 


2 1 s-Plan of the Branches of the Right TheS ° are iL fo f “ 

Subclavian Artery. arising from the first portion of the vessel, 

the vertebral, the internal mammary, and 
II » the thyroid axis ; and one from the second 

JLj—i portion, the superior intercostal. The 

vertebral arises from tho upper and back 
k! pa part of the first portion of the arteiy ; the 

fef I J thyroid axis from tho front, and tho in- 

I 111 ternal mammary from the under part of 

. ^*^**1-X JL Iff \ \ this vessel. The superior intercostal is 

\ givon off from the upper and back part 
y/jt i-V *" \ °f the second portion of the artery. On 

/ \lt\ \ the left side, the second portion nsnally 

' ' jj uk \ gives off no branch, the superior inter- 

^ \ \ coBtal arising at tho inner side of the 

Scalenus anticus. On both sides of the 
body, the first three branches arise close together at the inner margin of the Sca- 
lenus anticus ; in the majority of cases, a free interval of half an inch to an inch 
existing betweon tho commencement of the artery and the origin of the nearest 
branch ; in a smaller number of cases, an interval of more than an inch exists, 
never exceeding an inch and three-quarters. In a Very few instances, the interval 
lias been found less than half an inch. 

The Vertebral Artery (fig. 212) is generally the first and largest branch of 
the subclavian ; it arises from the upper and back part of the first portion of tho 
vessel, and, passing upwards, enters the foramen in the transverse process of the 
sixth cervical vertebra, f and ascends through the foramina in the transverse pro- 
cesses of all the vertebra above this. Above the upper border of the axis, it in- 
clines outwards and upwards to the foramen in the transverse process of tho 
atlas, through which it passes ; it tlion winds backwards behind its articular pro- 
cess, runs in a deep groove on the surface of the posterior arch of this bone, and, 
piercing the posterior occipito-atloid ligament and dura mater, enters the skull 
through the foramen magnum. It then passes in front of the medulla oblongata, 
and unites with tho vessel of the opposite side at the lower border of the pons 
Varolii, to form tho basilar artory. 

At its origin, it is situated behind the internal jugular vein, and inferior thyroid 
artery ; and, near the spine, lies between the Longus colli and Scalenus anticus 
muscles, having the thoracic duct in front of it on the left side. Within the foramina 
formed by the transverse processes of the vertebra, it is accompanied by a plexus 
of nerves from the sympathetic, and lies between the vertebral vein, which is in 
front, and the cervical nerves, which issue from the intervertebral foramina behind 
it. Whilst winding round the articular process of the atlas, it is contained in a tri- 
angular space formed by the Reotus posticus major, the Superior and the Inferior 
oblique muscles; and is covered by the Rectus posticus major* and Complexus. 

• Guy's Hospital Reports , vol, i. 1836. Case of axillary aneurism, in which Mr. Aston Key 
hod tied the subclavian artery on the outer edge of the Scalenus muscle, twelve yean pre- 

t l*he vertebral artery sometimes enten the foramen in the transverse process of the 
vertebra. Dr. Smyth, who tied this artery in the . living subject, found it, in one of his 
dissections, passing into the foramen in the seventh vertebra. 
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Within the skull, as it grinds round the medulla oblongata, it is placed between the 
hypoglossal nerve and the anterior root of the suboccipital nerve. 

Branches . These may be divided into two sets, those given off in the neck, and 
those within the cranium. 

Cervical Branches, Cranial Branches. 

Lateral spinal. Posterior meningeal. 

Muscular. Anterior spinal. 

Posterior spinal. 

Inferior cerebellar. 

The lateral spinal branches enter the spinal canal' through the intervertebral 
foramina, each dividing into two branches. Of tlicso one passes along the roots 
of the nerves to supply the spinal cord and its membranes, anastomosing with the 
other spinal arteries ; the other is distributed to the posterior surface of the bodies 
of the vertebra?. 

2 fuse ular branches are given off to the deep muscles of the neck, where tho 
vertebral artery curves round the articular process of the atlas. They anastomose 
with the occipital and deep cervical arteries. 

The posterior meningeal are one or two small branches given off from tho 
vcttebral opposite tho foramen magnum. They ramify between the bone and dura 
mater in the cerebellar fossa?, and supply the falx cercbelli. 

The anterior spinal is a small branch, larger than tfce posterior spinal, which 
arises near the termination of the vertebral, and unites with its fellow of tho 
opposite side in front of the medulla oblongata. The single trunk, thus formed, 
descends a short distance on the front of the spinal cord, and joins with a 
succession of small branches which enter the spinal canal through some of the 
intervertebral foramina; these branches are derived from the vertebral and ascend- 
ing cervical in the neck ; from the intercostal, ill the dorsal region ; and from tho 
lumbar, ilio-lumbar, and lateral sacral arteries in the lower* part of the spine. They 
unite, by means of ascending and descending branches, to form a single anterior 
median artery, which extends as far as the lower part of the spinal cord. This 
vessel is placed beneath 1 the pia mater along the anterior median fissure ; it supplies 
ifoat membrane, and the substance of the cord, and sends off branches at its lowor 
part to be distributed to the cauda equina. 

The posterior spinal arises from the vertebral, at the side of tho medulla 
oblongata ; passing backwards to tho posterior aspect of the spinal cord, it descends 
on either side, lying behind the posterior roots of the spinal nerves ; and is re- 
inforced by a succession of snmll branches, which enter the spinal canal through 
the intervertebral foramina, and by which it is continued to the lower part of the 
cord, and to the cauda equina. Branches from these vessels form a free anasto- 
mosis round the posterior roots of the spinal nerves, and communicate, by means 
of very tortuous transverse branches, with the vessel of tho opposite side. At its 
commencement, it gives off an ascending branch, which terminates on the side of 
the fourth ventricle. 

The inferior cerebellar artery (fig. 214), the largest branch of the vertebral, winds 
backwards round the upper part of the medulla oblongata, passing between the 
origin of the spinal accessory and pneumogastric nerves, over the restiform body to 
the under surface of the cerebellum, where it divides into two branches : an internal 
one, which is continued backwards to the notch between the two hemispheres of 
the cerebellum ; «and an external one, which supplies tho under surface of the 
cerebellum, as far as its cuter border, whore it anastomoses with the superior 
Cerebellar. Branches from this artery supply the choroid plexus of the fourth 
ventricle. 

• Tho Basilar artery , so named from its position at the base of the skull, is a 
stag!# trunk formed by the junction of the two vertebral arteries; it extends from 
the posterior to the anterior border of the pons Varolii, where it divides into two 
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terminal branches, the posterior cerebral arteries. Its branches are, on each side, 
the following : 

* Transverse. Superior cerebellar. 

Anterior cerebellar. Posterior cerebral. 

The ira&verse branches supply the pons Varolii and adjacent parts of the 
brain ; one (internal auditory) accompanies the auditory nerve into the internal 
auditory meatus ; and another, of larger size, passes along the crus cercbelli, to 
be distributed to the anterior border of the under surface of the cerebellum. It is 
called the anterior inferior cerebellar artery. 

The superior cerebellar arteries arise near the termination of the basilar. They 
wind' round the crus cerebri, close to the fourth nerve, and arriving at the upper 
surface of tho cerebellum, divide into branches which ramify in the pia mater and 
anastomose with the inferior cerebellar. , Several branches are givon to the pineal 
gland, and also to the velum interpositum. * 

The 'posterior cerebral arteries , the two terminal branches of tho basilar, are 
larger than the preceding, from which they are separated near their origin by tho. 
third nerves. Winding round the crus cerebri, they pass to the under surface of 
the posterior lobes of the cerebrum, which they supply, anastomosing with tho 
anterior and middle cerebral arteries. Near their origin, they receive the 
posterior communicating arteries from the internal carotid, and give off numerous 
branches, which enter the posterior perforated space, they also give off a branch, 
the posterior clioroid, which supplies the velum intorpositum and choroid plexus, 
entering the interior of the brain beneath tho posterior border of the corpus 
callosum. 

Circle of Willis. The remarkable anastomosis which exists between the branches 
of the internal carotid and vortebral arteries at the base of the brain, constitutes 
tho circle of Willis. It is formed, in front, by the anterior cerebral and anterior 
communicating arteries ; on each side, by the, trunk of tho internal carotid, and the 
posterior communicating; behind, by tho posterior cerebral, and point of the 
basilar. It is by this anastomosis that the cerebral circulation is equalised, and 
provision made for effectually carrying it on if one or more of the branches are 
obliterated. The parts of the brain included within this arterial circle are, the 
lamina cjnerca, tho commissure of the optic nerves, tho infundibulum, the tuber 
cinereum, the corpora albicantia, and the pars perforata postica. 

T%JJj!YttOiD,A^s (fig. 207) is a shoit thick trunk, which arises from the fore 
part of tho first portion of the subclavian artery, close to the inner side of the 
.Scalenus anticus muscle, and divides, almost immediately after its origin, into 
three branches, the inferior thyroid, suprascapular^ and transversalis colli. 

The Inferior T ii yrS d~Arte ry passes upwards, in a serpentine course, behind 
the sheath of the common carotid vessel and sympathetic nerve (the middle 
corvical ganglion resting upon it), and is distributed to the under surface of tljfi 
thyroid gland, anastomosing with the superior thyroid, and with tho correspond- 
ing artery of the opposite side. Its branches are the 

Laryngeal. (Esophageal. 

Tracheal. Ascending cervical. 

The lanjngeal branch ascends upon the trachea to the back part of the larynx, 
and supplies the muscles and the mucous membvano of this part. 

The tracheal branches are distributed upon the trachea, anastomosing below 
with the bronchial arteries. • 

The oesophageal branches are distributed to the oesophagus. 

The ascending cervical is a small branch which arises from the inferior thyroid, 
just where that vessel is passing behind the common carotid artery, and runs up 
the neck in the interval between the Scalenus anticus and Rectus anticus major# 
It gives branches to the muscles of the neck, which communicate with those sent 
out from the vertebral, and sends one or two through the intervertebral foramina, 
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along the cervical nerves, to supply the bodies of the vertebra, the spinal cord, 
and its membranes. 

The Suprascapular Artery, smaller than the transversalis colli, passes ob- 
liquely from within outwards, across the root of the neck. It at first lies on 
the lower part of the Scalenus anticus, being covered by the Sterno-mastoid ; it 
then crosses the subclavian artery, and runs outwards behind and pdfaUel with 
the clavicle and Subclavius muscle?, and beneatli the posterior belly of the Omo- 
hyoid, to the superior border of the scapula, where it passes over the transverse 
ligament of the scapula, to the supraspinous fossa. In this situation it lies close 
to the bone, and ramifies between it and the Supraspinatus' muscle, to which it is 
mainly distributed, giving off a communicating branch, which crosses the neck of 
the scapula, to reach the infraspinous fossa, where it anastomoses with the dorsal 
branch of the subscapular artery. Besides distributing branches to the Sterno- 
mastoid, and neighbouring muscles, it gives off a supra-acromial branch, which, 
piercing the Trapezius nfuscle, supplies the cutaneous surface of the acromion, 
anastomosing with tho acromial thoracic artery. As the artery passes over the 
transverse ligament of the scapula, a branch descends into the subscapular fossa, 


216.— The Scapular and Circumflex Arteries. 



ramifies beneath that muscle, and anastomoses with tho posterior and 6ubscapular 
arteries. It also supplies the shoulder-joint. 

The Transversalis Colli passes transversely outwards, across tho upper part 
of the subclavian triangle, to the anterior margin of the Trapezius muscle, beneath 
which it divides into two branches, the superficial cervical, and the posterior 
scapular. In itB passage across the neck, it crosses in front of tho Scaleni muscles 
and the brachial plexus, between the divisions of which it sometimes passes, 
and is covered by the Platysma, Sterno-mastoid, Omo-hyoid, and Trapozius 
muscles. 

The superficial cervical ascends beneath the anterior margin of tho Trapezius, 
distributing branches to it, and to the neighbouring muscles and glands in the 
nepk. 

The posterior scapklarf the continuation of the transversalis colli, passes beneath 
the Levator amguli sea^ulee to the posterior angle of the soapula, and descends 
along the posterior border of that bone as far as the inferior angle, where it 
anastomoses with the subscapular branch of the axillary. In its course it is 
altered by the Rhomboid muscles, supplying these, the Latissimus dorsi and 
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Trapezius, and anastomosing with the suprascapular and subscapular arteries, and 
with the posterior branches of some of the intercostal arteries. 

^Peculiarities, The superficial cervical frequently Arises as a separate branch from the 
thyroid axis ; and the posterior scapular, from the third, more rarely from the second, part of 
the subclavian. 

Tho Mammary arises from the under surface of the first portion of 

the subclavian artery, opposite the thyroid axis. It descends behind the clavicle 
to the inner surface of . the anterior wall of the chest, resting upon the costal 
cartilages, a short distance from the margin of the sternum ; and, at the interval 
between the sixth and seventh cartilages, divides into two branches, the musculo- 
phrenic, and sup rior epigastric. 

At its origin, it is covered by the internal jugular and subclavian veins, and 
crossed by the phrenic nerve. In tho upper part of tho thorax, it lies upon the 
costal cartilages, and internal Intercostal muscles in front, and is covered by the 
pleura behind. At the lower part of the thorax, the Triangularis sterni separates 
the artery from the pleura. It is accompanied by two veins, which join at tho 
upper part of the thorax into a single trunk. 

The branches of the internal mammary aro — 

Gomes nervi phrenici (superior phrenic). Anterior Intercostal. 

Mediastinal- Perforating. 

Pericardiac. Musculo-phrcnic. 

Sternal. Superior epigastric. 

The comes nervi phrenici ( superior phrenic ), is a long slender branch, which 
accompanies the phrenic nerve, between the pleura and pericardium, to the 
Diaphragm, to which it is distributed; anastomosing with the other phrenic 
arteries from tho internal mammary, and abdominal aorta. 

The mediastinal branches are small vessels, which are distributed to the areolar 
tissue in the anterior mediastinum, and tho remains of the thymus gland. 

Tho pericardiac branches supply the upper part of the pericardium, the lower 
part receiving branches from the musculo-phrenic artery. Some sternal branches 
aro distributed to the Triangularis sterni, and both surfaces of the sternum. 

The anterior intercostal arteries supply the five or six upper intercostal spaces. 
The branch corresponding to each space passes outwards, and soon divides into 
two, which run along the opposite borders of tho ribs, and inosculate with tho 
intercostal arteries from the aorta. They aro at first situated between the pleura 
and the internal Intercostal muscle^ and then between the two layers of those 
muscles. They supply the Intercostal and Pectoral muscles, and the mammary 
gland. 

The perforating arteries correspond to the five or six upper intercostal spaces. 
They arise from tho internal mammary, pass forwards through the intercostal 
spaces, and, curving outwards, supply the Pectoralis major, and the integument. 
Those which correspond to tho first three spaces, are distributed to the mammary 
gland. In females, during lactation, these branches arc of large size. 

The musculo-phrenic artery is directed obliquely downwards and outwards, 
behind the cartilages of the false ribs, perforating the Diaphragm at the eighth, or 
ninth rib* and terminating, considerably reduced in size, opposite the last inter* 
costal space. It gives off anterior intercostal arteries to each, of the intercostal 
spaoes across which it passes; these diminish in size as the spaces decrease in 
length, and are distributed in a manner precisely similar to the anterior intercostals 
from the internal mammary. The musculo-phrenic also gives branches backwards 
to the Diaphragm, and downwards to the abdominal muscles. 

The superior epigastric continues in the original direction of the internal 
mammary, descends behind the Rectus muscle, and, perforating its sheath, divides 
into branches which Bupply tho Rectus, anastomosing with the epigastrio arterf 
from the external iliac. Some vessels perforate the sheath of the Rectus, and 
supply the muscles of the abdomen and the mtggument, and a small branch which 
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passes inwards upon the side of the ensiform appendix, anastomoses in front of 
that cartilage with the artory of the opposite side. 

The Superior Intercostal (fig. 212) arises from the upper and back part of 
the subclavian artery, behind the anterior scalenus on the right side, and to the 
inner side of the muscle on the left side. Passing backwards, it gives off the deep 
cervical branch, and then descends behind the pleura in front of the necks of the 
first two ribs, and inosculates with the firkt aortic intercostal. In the first inter- 
costal space, it gives off a branch which is distributed in a manner similar to the 
distribution of the aortic intercostals. The branch for the second intercostal space 
usually joins with one from the first aortic intercostal. Each intercostal gives off 
a branch to the posterior spiiial muscles, and a small one, which passes through 
the corresponding intervertebral foramen to the spinal cord and i ts membranes. 

The deep cemcal branch (profunda ceroicis) arises, in most cases, from the 
superior intercostal, and is analogous to the posterior branch of an aortic intercostal 
artery. Passing backwards, between the transverse process of the seventh cervical 
vertebra and the first rib, it runs up the back part of the neck, betweon the Corn- 
plexus and Scmispinalis colli muscles, as high as the axis, supplying those' and 
adjacent muscles, and anastomosing with the arteria princcps cervicis of the 
occipital, and with branches which pass outwards from the vertebral. 

Surgical Anatomy ok the Axilla. 

The Axilla is a pyramidal space, situated between the upper and lateral part of 
the chest, and the inner side of tlio arm. 

fioundarm , Its apet, which is directed upwards towards the root of the neck, 
corresponds to the interval between the two scaloni on the first rib. Tlio base, 
directed downwards, is formed by the ‘integument, and a thick layer of fascia, 
extending betweon the lower border of the Pectoralis major in front, and the lower 
border of the Latissimus dorsi behind; it is broad internally, at tlio chest, but 
narrow anrl pointed externally, at the arm. The anterior boundary is formed by 
the Pectoralis major and minor muscles, the former covering tho whole of the 
anterior wall of the axilla, the latter covering only its central part. The potter in? 
homdary t which extends somewhat lower than the anterior, is formed by the Sub- 
scapularis above, the Teres major and Latissimus dorsi below. On tho inner side, 
ate tho first four ribs with their corresponding Intercostal muscles, and part of the 
Serratus magnus. On the outer side , where the anterior and posterior boundaries 
converge, the space is narrow, and bounded by the humerus, tho Goraco-brachialis 
and Biceps muscles. 

Contents. This space contains tho axillary vessels, and brachial plexus of nerves, 
with their branches, some branches of the intercostal nerves, and a largo number 
of lymphatic glands, all connected together by a quantity of fat and loose areolar 
tissue. 

Their Position . The axillary artery and vein, with the brachial plexus of nerves, 
extend obliquely along tho outer boundary of the axillary space, from its apex to 
its base, and are placed much nearer tlio anterior than the posterior wall, tho vein 
lying to the inner or thoracic side of the artery, and altogether concealing it. At 
tlio fore part of the axillary space, iu contact with the Pectoral muscles^ arc tho 
, thoracic branches, of the axillary artery, aud along the anterior margin of tho 
axilla the long thoracic artery extends to the side of the chest At the back part, 
in contact with the lower margin of the Subscapularis muscle, are the subscapular 
vessels and nerves ; winding around the lower border of this mnsclo, is the dor- 
salis scapula) artery and vein? ; and towards the outer extremity of the muscle, 
the posterior circumflex vessels and the circumflex nerve are seen curving back- 
wards to the shoulder. 

v Aiong the {finer or thoracic side no vessel of any importance exists, the upper . 
partofthe space hein^ crossed merely by a few small branches from the superior 
!: : tho^l^'-art«y. There are some^important nerves, however, in this situation, 
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tiz., tho posterior thoracic or external respiratory nerve, descending on the surface 
of the Serratas m^nus, to which it is distributed ; and perforating the tipper and 
anterior part of this wall, the intercosto-numeral nerve or nerves, passing across 
the axilla to the inner side of tho arm. 

The cavity of the axilla is filled by a quantity of loose areolar tissue, a large 
number of small arteries and veins, all of which are, however, of inconsiderable 
size, and numerous lymphatic glands ; these are from ten to twelve in number, and 
situated chiefly on the thoracic side, and lower and back part of this space. 

The student should attentively consider the relation of the vessels and nerves 
m the several parts of tho axilla j for it not unfroquently happens that the surgeon 
is called upon to extirpate diseased glands, or ho remove a tumour from this 
% 

- 1 7- — Tho Axillary Artery, and its Branches. 



situation, in performing such an operation, it will bo necessary to proceed with 
much caution in the direction of the outer wall and apex of tho space, as here tho 
axillary vessels will be in danger of being wounded. Towards the posterior wall, 
it will be necessary to avoid the subscapular, dorsalis scapula), and posterior 
circumflex vossols, and, along tho auterior wall, the thoracic branches. It is only 
along tjie inner or thoracic wall, and in tho centre of the axillary cavity', that 
there arc no vossols of any importance 5 a fortunate circumstance, for it is in this 
situation more especially that tumours requiring remnva' arc usually situatod. 

TlIK Axn.LAllY Ahtkky. 

Tho axillary artery, tho continuation of tho subclavian, commences at tho 
lowor border of the first rib, and t:rminates at tho lower border of 'the tendons c£ 
the Latissimus dorsi and Teres major muscles, whore it takes the name of brachial. 
Its direction vanes with tho position of the lin^) j when the arm lies by tho. side..' 
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of the chest, the vessel forms a gentle curve, the convexity being upwards and 
outwards • when it is directed at right angles with the trunk, the vessel is nearly 
straight ; and when it is elevated still higher, the artery describes a curve, the 
concavity of which is directed upwards. At its commencement the artery is very 
deeply situated, but near its termination is superficial, being covered only by tho 
skin and fascia. The description of the relations of this vessel is facilitated by 
its division into three portions: the first portion being that above the Pectoralis 
minor ; the second portion, behind ; and tho third, below that muscle. 

The first portion of the axillary artery is in relation, in front, with tho cla- 
vicular portion of the Pectoralis major, the costo-coracoid membrane, the Sub- 
clavius, and tho cephalic vein ; behind , with the first intercostal space, the corre- 
sponding Intercostal muscle, the first serration of the Serratu^ magnus, and the 
posterior thoracic nerve ; on its outer aide with tho brachial plexus, from which it 
is separated by a little cellular interval ; on its inner , or thoracic sido, with the 
axillary vein. 


Relations of First Portion of the Axillary Artery. 

In front. 

Pectoralis major. 

Costo-coracoid membrane. 

Subclavius. 

Cephalic vein. 


Outer title. ( \ 

Brachial plexus- \ First portion. f 


Behind . 

First Intercostal space, and Intercostal 

First serration of oerratus magnus. 

Posterior thoracic nerve. 

The second portion of the axillary artery lies behind the Pectoralis minor. 
It is covered, in front , by the Pectoralis major and minor muscles ; behind , it is 
separated from tho Subscapularis by a cellular interval ; on the inner side is the 
axillary vein. The brachial plexus of nerves surrounds the artery, and separates 
it from direct contact with tho vein and adjacent muscles. ♦ 


Inner side. 
Axillary vein. 


muscle. 


Relations of the Second Portion of the Axillary Artery. 


In front. 

Pectoralis major and minor. 


Outer side. 

Outer cord of plexus. 

/ \ 

Axillary \ 

Artery. 

\ Second portion. I 

v y 

Inner side. 
Axillary vein. 

Inner cord of plexus. 


Behind, 

Subscapularis. 

Posterior cord of plexus. 



The third portion of the axillary artery lies below the Pectoralis minor. It is 
in relation, in front , with the lower part of the Pectoralis major above, being 
covered only by the integument and fascia below $ behind , with the lower part of 
^be Suhfcaptdfcris, and the tendons of tho Latissimus dorsi and TereB major ; on 
its witr side f with the Oofaco-bracbialis ; on its inner, or thoracic side, with the 
axillary vein. The nerve* of the brachial plexus bear the following relation to the 
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artery In this part of its course : on tho outer side is the modian nerve, and the 
musculo-cutaneous for a short distance ; on the inner side , the ulnar, tho internal, 
and lesser internal cutaneous nerves ; and behind , the musculo-spiral, and circum- 
flex, the latter extending only to the lower border of tho Subscapularis muscle. 


Relations of the Third Portion of the Axillary Artery. 


Outer side. 

In front. 

Integument and fascia. 
Poctoralis major. 

Inner side. 

Coraco- brachialis. 

f Axillary \ 

1 Artery. j 

> Third portion. / 

Ulnar nerve. 

Median nerve. 

Internal cutaueous nerves. 

Musculo-cutaneous nerve. 

Behind . 

Axillary vein. 


Subscapularis. 

Tendons of Latissiinus dorsi and Tores major. 
Musculo-spiral, and circumflex nerves. 


Peculiarities. Tho axillary artery, in about one case out of every ten, gives oil* a largo 
branch, which forms either one of the arteries of tho forearm, or a large muscular trunk. 
In the first set of cases, this artery is most frequently the radial (1 in 33), sometimes tho 
ulnar (1 in 72), and, very rarely, the interosseous (1 in 506). In the second set of cases, the 
truuk has been found to give origin to tho subscapular, circumflex, and profunda arteries of 
the arm. Sometimes, only one of the circumflex, or one of the profunda arteries, arose from 
the trunk. In these cases, tho brachial plexus surrounded the trunk of the branches, and 
not the main vessel. 

Surgical Anatomy. The student having carefully examined the relations of the axillary 
artery in it 3 various parts, should now consider in what situation compression of this vessel 
may be most easily effected, and the best position for the application of a ligature to it when 
necessary. 

Compression of tho vessel is required in the removal of tumours, or in amputation of the 
upper part of tho arm ; and the only situation in which this can be effectually made, is in 
the lower part of its course ; by pressing on it in this situation from within outwards against 
tho humerus, the circulation may be effectually suspended. 

The application of a ligature to the axillary artery may be required in cases of aneurism 
of the upper part of the brachial ; and thero are only two situations in which it can be 
secured, viz., in the first and in the third parts of its course ; lor the axillary artery at ita 
central part is so deeply seated, and, nt tho same time, so closely surrounded with largo 
nervous trunks, that the application of a ligature to it in that situation would be almost 
i npracticable. 

In the third part of its course, the operation is most simple, and may bo performed in 
the following manner : — The patient being placed on a bed, and the arm separated from 
the side, with the hand supinated, the head ot the humerus is felt for, and an incision mado 
through tho integument over it, about two inches in length, a little nearer to the anterior 
thnn the posterior fold of the axilla. After carefully dissecting through the areolar tissue 
mid fascia, tho median nerve and axillary vein are exposed ; the former having been dis- 
placed to the outer, and the latter to the inner side of the arm, the elbow being at the same 
time bent, so as to relax the structures, and facilitate their separation, the ligature may 
be passed round the artery from the ulnar to the radial side. This portion of the artery is 
occasionally crossed by a muscular slip derived from the Latissimus dorsi, which may mis- 
lead the surgeon during an operation. The occasional existence of this muscular fasciculus 
was spoken of in the description of tho muscles. It may easily be recognised by the trans- 
verse direction of its fibres. 

The first portion of tho axillary artery may be tied in coses of aneurism encroach iug 
so far upwards that a ligature cannot bo applied in the lower part of its course. Notwith- 
standing that this operation has been performed in some few cases, and with success, its 
performance is attended with much diiliculty and danger. Tho student will remark that 
in this situation, it would bo necessary to divide a thick muscle, and after separating the 
costo-coracoid membrane, the artery would bo exposed at the bottom of a more, or less 
deep space, with the cephalic and axillary veins in such relation with it as must render the 
application of a ligature to this part of the vessel particularly hazardous. Under such circum- 
stances it is an easier, And, at tho same time, more advisable operation, to tie Ibe subclavian « 
artery in the third part of its course. 

In a case of wound of the vessel, the general practice of cutting down upon, and tying it 
abovo and below the Wounded point, should be adopted iu nil cases. 



370 


ARTERIES. 


Collateral circulation after ligature of the axillary artery. If the artery be tied above the 
origin of the acromial thoracic, the collateral circulation will be earned on by the same 
branches as after the ligature of the subclavian; if at a lower point, between the acromial 
thoracic and subscapular arteries, the latter vessel, by its free anastomoses with the other 
scapular arteries, branches of the subclavian, will become the chief agent in carrying on the 
circulation, to which the lon^ thoracic, if it be below the ligature, will materially contribute, 
by its anastomoses with the intercostal and internal mammary arteries. If the point included 
in the ligature be below the origin of tho subscapular artery, the anastomoses are less free. 
The chief agents in restoring the circulation, will be the posterior circumflex, by its anasto- 
moses with the suprascapular and acromial thoracic, and the communications between the 
subscapular aud superior profunda, which will be Afterwards referred to as performing tho 
same office after ligature of the brachial. The cases in which the operation has been per- 
formed are few in number, and no published account of dissection of the collateral circulation 
appears to exist. 


Tlio branches of tho axillary artery arc, — 

From ist Fart ( Superior thoracic. 

I Acromial thoracic- 


From 2nd Fart 


{ Thoracica longa. 
Thoracica alaris. 


f Subscapular. 

From 3rd Pari < Anterior circumflex. 

L Posterior circumflex. 


The superior thoracic is a small artery, which arises from tho axillary 
separately, or by a common trunk with tho acromial thoracic. Running forwards 
and inwards along the upper border of the Pectoralis minor, it passes between it 
and the Pectoralis major to tho side of the chest. It supplies these muscles, and 
the parietes of the thorax, anastomosing with the internal mammary and inter- 
costal arteries. 

The acromial thoracic is a short trunk, which arises from tho fore part of tho 
axillary artery. Projecting forwards to the upper border of tho Pectoralis minor, 
it divides into three sets of ,branchos, thoracic, acromial, and descending. Tho 
thoracic branches, two or three in number, arc distributed to tho SoiTatus magnus, 
and Pectoral muscles, anastomosing with the intercostal branches of the internal 
mammary. The acromial branches fire directed outwards towards the acromion, 
supplying the Deltoid muscle, and anastomosing, on the surface of tho acromion, 
with the suprascapular and posterior circumflex arteries. The descending branch 
passeB in the interspace between the Pectoralis major and Deltoid, accompanying 
the cephalic vein, and supplying both muscles. 

Tho long thoracic passes downwards and inwards along the lower border of 
tho Pectoralis minor to the side of tho chest, supplying the Serratus magnus, tlio 
Pectoral muscles, and mammary gland, and sending branches across the axilla to 
the axillary glands and Subscapularis, which anastomose with the internal mammary 
and intercostal arteries. 

The thoracica alaris is a small branch, which supplies the glands and areolar 
tissue of tho axilla. Its place is frequently supplied by branches from some of tho 
other thoracic arteries. 

The subscapular , the largest branch of the axillary artery, arises opposite tho 
lower border of the Subscapularis muscle, and passes downwards and backwards 
along its lower margin to the inferior angle of the scapula, where it anastomoses 
with the posterior scapula, a branch of the subclavian. It distributes branches to 
the Subscapularis, Serratus magnus, Teres major, and Latissimus dorsi muscles, 
and gives off, ajx>ut an inch and a-half from its origin, a largo branch, tho dorsalis 
sca puls e L which curves round tho inferior border of tho scapula, leaving the axilla 
in the interspace between tho Tores minor above, the Tores major bolow, and tlio 
long head of the Triceps in front. Three branches, or sets of branches, arise From 
# the dorsalis idcapula? : the first enters the subscapular fossa, beneath the Sub- 
scaptflaris, which it supplies, anastomosing with tho subscapular and suprascapular 
arteries ; the second, tho trunk of the artery ( dorsalis scapula) turns round the 
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axillary border of the scapula, and enters the infraspinous fossa, whore it anasto- 
moses with the suprascapular and posterior scapular arteries ; and a third, or 
median branch, is continued along the axillary border of the scapula, between 
tho Tores major and minor, and, at tho dorsal surface of tho inferior angle of the 
bono, anastomoses with the posterior scapular. 

Tho circumflex arteries wind round the neck of file humerus. The posterior cir- 
cumflex (fig. 2i6), tho larger of tho two, arises from tho back part of the axillary, 
opposite tho lower border of the Subscapularis muscle, and, passing backwards 
with tho circumflex veins and nerve, through tho quadrangular space bounded 
by the Teres major and minor, the scapular head of the Triceps and the humerus, 
winds round the neck of that bono, and is distributed to the Deltoid muscle and 
shoulder-joint, anastomosing with the anterior circumflex, suprascapular and acro- 
mial thoracic arteries. The anterior circumflex (figs. 216, 217), considerably smaller 
than the preceding, arises just below that vessel, from the outer side of the axillary 
artery. It passes horizontally outwards, beneath tho Coraco-brachialis and short 
head of tho Biceps, lying upon the foro part of the neck of the humerus, and, 
on reaching tlio bicipital groove, gives off an ascending branch, which ]&.sses 

upwards along the groove, to sup- 
218.— 1 Tho Surgical Anatomy oflhe Brachial Artery. ply tll0 head of the bono an( J t ho 

shoulder-joint. Tho trunk of the 
vessel is then continued outwards 
beneath the Deltoid, which it sup- 
plies, and anastomoses with the 
posterior circumflex, and acromial 
thoracic arteries. 

© 

BltAClTIAL ARTERY. (Fig. 21S.) 

Tho Brachial Artery commences 
at the lower margin of the tendon 
of the Teres major* and passing 
down the inner and anterior aspect 
of tho arm, terminates about half 
an inch below the bend of the 
elbow, where it divides into the 
radial and ulnar arteries. 

The direction of this vessel is 
marked by a line drawn from the 
outer side of the axillary space 
between the folds of the axilla, to 
a point midway between the con- 
dyles of tho humerus, which cor- 
responds to the depression along 
tho inner border of the Coraco- 
brachialis and Biceps muscles. In 
tho upper part of its course, the 
artery lies internal to the humerus ; 
but below, it is iu front of that 
bone. 

Relations. This artery is super- 
ficial throughout* its entire extent, 
being coVbrcd, in front., by tho in- 
tegupjent, tho superficial and deep 
fascia ; the bicipital fbscia separates 
it- opposite the elboW fflpm the me- 
dian basilic vein ; the median nerve 
Orossefl it at* its middle ; and the 
* basilic vein lies in the line of the 

B B 
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artery, but separated from it by the fascia, in tho lower half of its course. Behind , 
it is separated from the innor siilo of tho humerus above, by the long and inner 
heads of the Triceps, the musculo- spiral nerve and superior profunda artery inter- 
vening ; and from tho frout of the bone below, by the insertion of the Coraco- 
brachialis muscle, and by tho Braohialis anticus. By its outer side, it is in relation 
with the commencement of the mediap nerve, and the Caraco-brachialis and Biceps 
muscles, which slightly overlap the artory. By its inner side, its upper half is in 
relation with the internal cutaneous and ulnar nerves, its lower half with the 
median nerve. It is accompanied by two vena) comites, which lie in close contact 
with the artery, being connected together at intervals by short transverse com- 
municating branches. 

Plan or tiik Relations of the Brachial Artery. 

In front 

Integument and fascia*. 

Bicipital fascia, median basilic vein. 

• Median nerve. 


Outer side. 
Median nerve. 
Coraco-brachialis. 
Biceps# 


Bend of the Elbow. 

At tho bond of the elbow, tho brachial artery sinks deeply into a triangular 
interval, the base of which is directed upwards towards the humerus, and the sides 
of which are bounded, externally, by the Supinator longus, internally, by the 
Pronator radii teres ; its floor is formed by the Bracbialis anticus and Supinator 
brevis. This space contains the brachial artery, with its accompanying veins ; tho 
radial and nlnar arteries j the median and musculo-spiral nerves ; and tho tendon 
of the Biceps. The brachial artery occupies the middle lino of this space, and 
divides opposite the coronoid process of the ulna into the radial and ulnar arteries ; 
it is covered, in front , by tho integument, the superficial fascia, and the median 
basilic vein, the vein being separated from direct contact with the artery by the 
bicipital fascia. Behind, it lies on the Bracbialis anticus, which separates it from 
tho elbow-joint. The median nerve lies on the inner side of the artory, but 
separated from it below by an interval of half an inch. The tendon of tho Bicops 
lies to the outer side of the space, and the musculo-spiral nerve still more externally 
lying upon the Supinator brevis, and partly concealed by the Supinator longus. 

Peculiarities of the Artery as regards its Course . The brachial artery, accompanied by tho 
median nerve, may leave the inner border of the Biceps, and descend towards the inner 
condyle of the humerus, where it usually curves round a prominence of bone, to which it is 
connected by a fibrous band ; it then inclines outwards, beneath or through the substance 
of the Pronator teres muscle, to the bend of the elbow. This variation bears considerable 
analogy With the normal condition of the artery in some of the carnivora: it has been 
referred to, above, in the d escription of the humerus. 

As regards its Division . Occasionally, the artery is divided for a short distance at its 
upper part into two trunks, which are united above and below. A similar peculiarity occurs 
fn the main vessel of the lower limb. 

The point of bifurcation. may be, above or below the usual point, tho former condition 
befog by far the most frequent. Out of 481 examinations recorded by Mr. Quain, some 


Inner side. 

Internal cutaneous and nlnar nerve. 
Median nerve. 


Triceps. 

Musculo-spiral nerve. 
Superior profunda artery. 
Coraco-brachialis. 
Bracbialis anticus. 
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, * " • * • 
made on the right, and some on the left side of the body, in 386 the artefy bifurcated in its 
normal position. In one case only was the place of division lower than usual, being two or 
three inches below the elbow-joint ‘ In 94 cases out of 481. or about one in 5}, there were 
two arteries instead of one in some part, or in the whole of tne arm/ 

There appears, howeyer, to be no correspondence between the arterieB of the two arms, 
with respect to their irregular division ; for in sixty-one bodies it occurred on one side only 
in forty-three; on both sides, in different position^ in thirteen; on both sides, in the same 
position, in five. . 

The point of bifurcation takes place at different parts of the arm, being most frequent in 
the upper part, less so in the lower part, and least so in the middle, the most usual point for 
the application of a ligature ; under any of these circumstances, two large arteries would be 
found in the arm instead of one. The most frequent fin three out of four) of these pecu- 
liarities is the high division of the radial. That artery often arises from the inner side of 
the brachial, and runs parallel with the main trunk to the elbow, where it crosses it, lying 
beneath the fascia; or it may perforate the fascia, and pass over the artery immediately 
beneath the integumeut. 

The ulnar sometimes arises from the brachial high up, and then occasionally leaves that 
vessel at the lower part of the arm, and descends towards the inner condyle. In the forearm, 
it generally lies beneath the deep fascia, superficial to the Flexor muscles; occasionally between 
the integument and deep fascia, and very rarely beneath the Flexor muscles. 

The interosseous artery sometimes arises from the upper part of the brachial or axillary : 
as it passes down the arm, it lies behind thetnain trunk, and, at the bend of the elbow, 
regains its usual position. 

In some cases of high division of the radial, the remaining trunk (ulnfer-interosseous) occa- 
sionally passes, together with the median nerve, along the inner margin of the arm to the 
inner condyle, and then passing from within outwards, beneath or through the Pronator teres, 
regains its usual position at the bend of the elbow. 

Occasionally, the two arteries representing the brachial are connected at the bend of the 
elbow by a short transverse branch, and are even sometimes reunited. 

Sometimes, long slender vessels, vasa abvrrantia , connect the brachial or axillary arteries 
with one of the arteries of the forearm, or a branch from them. These vessels usually join 
the sadial. 

\ Nineties in Muscular Relations* The brachial artery is occasionally concealed, in some part 
of its course, by muscular or tendinous slips derived from various sources. In the upper 
third of the arm, the brachial vessels and median nerve have been seen concealed to the 
extent of three inches, by a muscular layer of considerable thickness, derived from the Coraco' 
brae hi alia, which passed round to the ihner side of the vessel, and joined the internal head of 
the Triceps. In the lower half of the arm the artery is occasionally concealed by a broad 
thin head to the Biceps muscle. A narrow fleshy slip from the Biceps has been seen 
to cross tho artery, concealing it for an inch and a half, its tendon ending in the aponeurosis 
covering the Pronator teres. A muscular and tendinous slip has been seen to arise from the 
external bicipital ridge by a long tendon, cross obliquely behind the long tendon of the 
Biceps, and end in a fleshy belly, which appears on the inner side of the arm between 
the Biceps and Corneo -brachialis, passes down along the inner edge of the former, and crosses 
the artery very obliquely, so as to lie in front of it tor three inches, and, finally, gives rise to 
a narrow flattened tendon, which is inserted into the aponeurosis over the Pronator teres. 
A tendinous slip, arising from the deeD part of the tendon of the Pectoralis major, has been 
seen to cross tho artery obliquely at or below the Coraco-brachialis, and join the intermuscular 
septum above the inner condyle. The Brachialis anticus not unfrequently projects at the 
outer side of the artery, and occasionally overlaps it, sending inwards, across the artery, an 
aponeurosis which bimls the vessel down upon the Brachialis anticus. Sometimes, a fleshy 
slip from the muscle covers the vessel, in one case to the extent of three inches. In some 
cases of high origin of the Pronator teres, an aponeurosis extends from it to join the 
Brachialis anticus external to the artery ; a kind of afeh being thus formed under which the 
principal artery and median nerve pass, so as to be concealed for half an inch above the 
transverse level of the condyle. 

Surgifol Anatomy, Compression of tho brachial artery is required in cases of amputation 
and some other operations in the arm and forearm ; and it will be observed, that it may 
be effected in almost any part of the course of the artery. If pressure is made in 
the upper part of the limb, it should be directed from within outwards, and if in the 
lower part, from before backwards, ns the artery lies 011 the inner side of the humerus above, 
and in front of it below. The most favourable situation is near the insertion of the Coraco- 
brachialis. 

The application of a ligature to tho brachial artery may be required in cases of wounds of 
the vessel, and in some cases of wound of the palmar arch. It is also sometimes necessary in 
cases of aneurism ot* the brachial, the radial, ulnar, or interosseous arteries. The artery may 
be secured in any part of its course. The chief guides in determining its position are the* 
surface-markings produced by the inner margin of the Coraco-brachialis and Biceps, the known 
course of the vessel, And its pulsation, which should be carefully felt for before any operation. 

• See Strutti bus’s Anatomical and Physiological Observations. 
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is performed, as the vessel occasionally deviates from its usual position in the arm. In what- 
ever situation the operation is performed, great care is necossary, on account of tho extreme 
thitiness of the parts covering tnc artery, and the intimate connection which the vessel has 
throughout its whole course with important nerves and veins. Sometimes a thin layer of 
muscular fibre is met with concealing tho artery ; if such is tho case, it must be cut across, 
iu order to expose the vessel. 

In the upper third of the arm the artery may be exposed in the following manner:— The 
patient being placed horizontally upon a thble, the affected limb should be raised from the 
side, and the hand supinated. An incision about two inches in length should be made on the 
ulnar side of the Coraco-brachialis muscle, and the subjacent fascia cautiously divided, so as 
to avoid wounding the internal cutaneous nerve or basilic vein, which sometimes run on the 
surface of the artery as high as the axilla. The fascia having been divided, it should bo 
remembered, that the ulnar and internal cutaneous nerves lie on the inner side of the artery, 
the median on the outer side, tho latter nerve being occasionally superficial to the artery in 
this situation, and that the vena) comites are also in relation with the vessel, one on either 
side. These being carefully separated, the aneurism needle should be passed round the artery 
from the ulnar to the radial side. 

If two arteries are present in the arm, in consequence of a high division, Ihev are 
usually placed side by side ; and if they are exposed in an operation, the surgeon should 
endeavour to ascertain, by alternately pressing on each vessel, whicli of the two commu- 
nicates with the wound or aneurism, when a ligature may be applied accordingly ; or if 
pulsation or haemorrhage ceases only when both vessels are compressed, both vessels may 
be tied, as it may be concluded that tho two communicate above tho seat of disease, or are 
reunited. 

It should also be remembered, that two arteries may be present in the arm in a case of 
high division, and that one of these may be found along the inner intermuscular septum, 
in a line towards the inner condyle of the humerus, or in the usual position of the brachial, 
but deeply placed beneath the common trunk : a knowledge of these facts will suggest the 
precautions necessary in every case, and indicate the measures to be adopted when anomalies 
are met with. 

In the middle of the arm the brachial artery may be exposed by making an incision along 
the inner margin of the Biceps muscle. The forearm being bent so as to relax the muscle, 
it should be drawn slightly aside, and the fascia being carefully divided, the median ifervo 
will he exposed lying upon tho artery (sometimes beneath); this being drawn inwards and 
the muscle outwards, the artery should be separated from its accompanying veins and 
secured. In this situation the inferior profunda may be mistaken for the main trunk, 
especially if enlarged, from the collateral circulation having become established; this may 
be avoided by directing the incision externally towards the Biceps rather than inwards or 
backwards towards the Triceps. 

The lower part of the brachial artery is of extreme interest in a surgical point of view, 
on account of the relation which it bears to the veins most commonly opened in venesection. 
Of these vessels, the median basilic is tho largest and most prominent, and, consequently, the 
one usually selected for the operation. It should be remembered, that this vein runs parallel 
with tho brachial artery, from which it is separated by the bicipital fascia, and that in no 
case should this vessel be selected for venesection, except in a part which is not in contact 
with tho artery. 

Collateral Circulation. Alter tho application of a ligature to the brachial artery in the 
upper third of the arm, the circulation is carried on by brandies from tho circumflex ami 
subscapular arteries, anastomosing with ascending branches from the superior profunda. If 
the brachial is tied below the origin of the profunda arteries the circulation is maintained by 
the branches of the profunda), anastomosing with the recurrent radial, ulnar, and interosseous 
arteries. In two cases described by Mr. South,* in which the brachial artery had been tied 
some time previously, in one 1 a long portion of the artery had been obliterated, and sots of 
vessels are descending on either side from above the obliteration, to be received into others 
which ascend in a similar manner from below it. In tho other, tho obliteration is less exten- 
sive, and a single curved artery about as big as a crow-quill passes from the upper to tho 
lower open part of the artery.* 

The branches of the brachial artery are the # 

Superior profunda. Inferior profunda. 

Nutriont artery. Anastomotica magna. 

Muscular. 

arises from the inner and back part of the.Jh rachia l r oppo- 
site the lower border Of tho Teres major, and passes backwards to the interval 

• Chbltos’ Surgery, vol. ii. p 254. See also White’s engraving referred to by Mr. South, 
of the anastomosing branches after ligature of the brachial, in White’s Cam m Surgery . 
Porta also gives a case (with drawings; of the circulation after ligaturo of both brachial and 
t*&BX--Altera&mi 1 atoiogiche deUe Arterie. 
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between the outer and inner heads of the Triceps muscle, accompanied by tho 
musculo- spiral nerve ; it winds round the back part pf the. shaft of the humerus in 
the spiral groove, between the Triceps and the bono, and descends on the outer 
side of the arm to the space between the Brachialis anticus and Supinator longus, 
as far as the elbow, whore it anastomoses with the recurrent branch of the radial 
artery. It supplies tho DeltoM^ Cov^cq^brachmHs, and Triceps muscles, and whilst 
in the groove between the Triceps and the bone, it gives off the posterior articular 
artery, which descends porpcndicularly between the Triceps and the bone, to tho 
back part of tho elbow-joint, where it anastomoses with the interosseous recurrent 
branch, and, on tho inner side of the arm, with tho posterior ulnar recurrent, and 
with the anastomotica magna or inferior profunda (fig. 221). 

The nutrient artel'll of tho shaft of the humerus arises from the brachial, about 
the middle of the arm. Passing downwards, it enters tho nutrient canal of that 
bone, near the insertion of tho Ooraco- brachialis muscle. 

The inferior 'profunda , of small size, arises from the brachial, a little below the 
middle of the arm ; piorcing the internal intermuscular septum, it descends on the 
surface of the inner head of the Triceps muscle, to tho space bet wccil the inner 
condyle and olecranon, accompanied by the ulnar nervo, and terminates by ana- 
stomosing with the posterior ulnar recurrent, and anastomotica magna. 

The anastomotica magna arises from tho brachial, about two inches above tho 
elbow-joint. It passes transversely inwards upon the Brachialis anticus, and 
piercing tho internal intermuscular septum, winds round tho back part of the 
humerus betwoen tho Triceps and the bone, forming an arch above the olecranon 
fossa, by its junction with the posterior articular branch of tho superior profunda. 
As this vessel lies on the Brachialis anticus, an offset passes between tho internal 
condylo and olecranon, which anastomoses with the inferior profunda and posterior 
ulnar recurrent arteries. Other branches ascend to join the inferior profunda ; 
and some descend in front of the inner condyle, to anastomoso with the anterior 
ulnar recurrent. 

Tho muscular aro three or four large branches, which are distributed to the 
muscles in the course of tho artery. They supply the Coraco- brachialis, Biceps, 
and Brachialis anticus muscles. 


Radial Art buy. 

Tho "Radial Artery appears, from its direction, to ho the continuation of the 
brachial, but, in size, it is smaller than the ulnar. It commences at the bifurca- 
tion of tho brachial, just below the bend of the elbow, and passes along the radial 
side of tho forearm to the wrist ; it then winds backwards, round tho outer side of 
the carpus, beneath the extensor tendons of the thumb, and, finally, passes for- 
wards between the two heads of the first Dorsal interosseous muscle, into tho 
palm of the hand; whore it crosses the metacarpal bones to tho ulnar border of tho 
hand, to form tho deep palmar arch. At its termination, it inosculates with the 
deep branch of the ulnar artery. The relations of this vessel may thus bo conve- 
niently divided into three parts, viz., in front of the forearm, at tlic back of the 
wrist, and in the hand. 

Relations. In the forearm , this vessel extends from opposite tho neck of tho 
radius, to the forepart of tho styloid process, being placod to the inner side of tho 
shaft of the hone, above, and in front of it below. It is superficial throughout its 
entire extent, being covered by tho integument, the superficial and deep fascia, 
and slightly overlapped above by tho Supinator longus. In its course downwards, 
it lies upon the tendon of tho Biceps, the Supinator brevis, the Pronator radii teres, 
the radial origin of the Flexor sublimis digitornm, the Flexor longus pollicis, the 
Pronator quadratus, and the lower extremity of the radius. In the upper third 
of its course, it lies between tho Supinator longus and the Pronator radii teres q 
in its lower two-thirds, betwoen tho tendons of the Supinator longus and the 
Flexor carpi radialis. The radial nerve lies along the outer sido of the arteiy, 
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in the middle third of its cotirso ; and some filaments of the musculo-cutaneons 
nerve, after piercing the deep fascia, run along the lower part of the artery as it 
winds round tho wrist. Tho vessel is accompanied by venoo comites throughout 
its whole course. 


Plan of tiie Relations of tite Radial Aiitery in tiie Fokeakm. 


In front . 

Integument — superlicial and deep fascirc. 
Siipiualor longus. 


Inner side. 

f itadlHl 

Pronator radii tores. 

Flexor carpi radialis. 

Artery in 
\ I’orourm. 


Behind. 


Outer side. 

Supinator longus. 

Radial nerve (middlo third). 


Tendon of Iliceps. 
Supinator brevis. 

Pronator radii teres. 

Plexor suhlimis digitorum. 
Flexor longus pollicis. 
Pronator qundratus. 
Radius. 


At the wrist , as it winds round the outer side of the carpus, from the styloid 
process to the first interosseouR space, it lies upon the external lateral ligament, 
being covered by the extensor tendons of the thumb, subcutaneous veins, somo 
filaments of tbo radial nerve, and tho integument. It is accompanied by two 
veins, and a filament of the musculo- cutaneous nerve. 

In the hand,, it passes from the upper end of the first interosseous space, between 
the heads of the Abductor indicis or first Dorsal interosseous muscle transversely 
across the palm, to the base of the. metacarpal hone of the little fingor, where it 
inosculates with the communicating branch from the ulnar artery, forming tho 
deep palmar arch. It lies upon the carpal extremities of the metacarpal bones 
and the Interossei muscles, being covered by tho flexor tendons of the fingers, tho 
Lumbricales, tho muscles of the little finger, and the Flexor brevis pollicis, and is 
accompanied by the deep branch of the ulnar nerve. 

Peculiarities. The origin of the radial artery varies in the proportion nearly of one in 
eight cases. In one case the origin was lower than usual. In the other cases* the upper 
part of the brachial was a more frequent source of origin than the axillary. Tho varia- 
tions in the position of this vessel in the arm, and at the bend of the elbow, have been 
already mentioned. In the forearm it deviates less frequently from its position than tho 
ulnar. It has been found lying over the fascia, instead of beneath it. It has also been 
^observed on the surface of the Supinator longus, instead of along its inner border: and in 
turning round the wrist, it has been seen lying over instead of beneath, the Extensor 
tendons. 

Surgical Anatomy. The operation of tying the radial artery is required in cases of wounds 
either of its trunk, or of some of its branches, or for aneurism : and it will be observed, that 
tho vessel may be easily exposed in any part of its course through the forearm. The opera- 
tion in the middle or inferior third of the forearm is easily performed; but in the upper 
third near the elbow, it is attended with some difficulty, from the greater depth of the 
vessel, and from its being overlapped by the Supinator longus and Pronator teres muscles. 

To tie the artery in the upper third, an incision three inches in length should be made 
through the integument, from the bend of the elbow obliquely downwards and outwards, on 
the radial side of tho forearm, avoiding the branches of the median vein; the fascia of the 
arm being divided, ar.d the Supinator longus drawn a little outwards, the artery will be 
exposed. The ven© coraites should be carefully separated from the vessel, And the ligature 
passed from the radial to the ulnar cide. 

In the middle third of the forearm the artery may be exposed by making an incision of 



BRANCHES OP RADIAL. 


377 


similar length cn the inner margin of the Supinator longus. In this situation, the radial 
nerve lies in close relation with the outer side of the artery, and should, as well as the veins, 
be carefully avoided. 

In the lower third, tho artery 

is easily secured by dividing the 219. — Tho Surgical Anatomy of the Itadial and 

integument and fasciro in the Ulnar Arteries, 

interval between the tendons of 


the Supinator longus and Plexor 
carpi radialis muscles. 

The branches of the radial 
artery may be divided into 
three groups, corresponding 
with the three regions in 
which the vessel is situated. 

f Radial recurrent. 
In the J Muscular. 

I'orearm. J Superficial is vohe. 
L Anterior carpal. 

{ Posterior carpal. 
Metacarpal. 

Dorsalis pollicis. 
Dorsalis indicis. 
f Princeps pollicis. 
Hand J Radialis indicis. 

] Perforating. 
Llnterosseous. 

The radial recurrent, is given 
off immediately below tho 
elbow. It ascends between 
tho branches of the mnsculo- 
spiral nerve, lying on tho 
Supinator brevis, and then 
between the Supinator longus 
and Bracliialis anticus, sup- 
plying these muscles and the 
elbow-joint, and anastomosing 
with the terminal branches of 
the superior profunda. 

Tho muscular branches are 
distributed to tho muscles on 
the radial sido of the forearm. 

The superficial^ voice arises 
from the radial artery, just 
whero this vessel is about to 
wind round the wrist. Run- 
ning forwards, it passes be- 
tween the muscles of the 
thumb, which it supplies, and 
sometimes anastomoses with 
the termination of the ulnar 
artery, completing tho super- 
ficial palmar arch. This ves- 
sel varies considerably in size, 
usually it is very small, and 
terminates in the muscles of 
the thumb ; sometimes it is 
as large as tho continuation of 
tho radial. 
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The carnal brandies supply the joints of the wrist. The anterior carpal is a 
small vessel which arises from tho radial artery near the lower border of the Pro- 
nator quadrates, and running inwards in front of tlie radius, anastomoses with tho 
anterior carpal branch of tho ulnar artery. From the arch thus formod, branches 
descend to supply the articulations of the wrist. 

The posterior carpal is a small vessel which arises from the radial artery 
beneath the extensor tendons of the 


thumb ; crossing the carpus trans- 
versely to tho inner border of the 
hand, it anastomoses with the pos- 
terior carpal branch of the ulnar. 
It sends branches upwards, which 
anastomose with the termination of 
the anterior interosseous artery ; 
other branchos descend to tho meta- 
carpal spaces ; they are the dorsal 
interosseous arteries for the third 
and fourth interosseous spaces ; they 
anastomoso with the posterior per- 
forating branches from the deep 
palmar arch. 

The metacarpal ( first dorsal in- 
terosseous branch) arises beneath tho 
extensor tendons of the thumb, 
sometimos with the posterior carpal 
artery; running forwards on tho 
second dorsal interrosseous muscle, 
it communicates, behind, with the 
corresponding perforating branch 
of the deep palmar arch ; and, in 
front, inosculates with tho digital 
branch of the superficial palmar 
arch, and supplies the adjoining 
sides of the index and middle 
fingers. 

The dorsalis pollicis are two small 
vessels which run along the sides of 
the dorsal aspect of the thumb. 
They arise separately, or occasion- 
ally by a common trunk, near the 
base of the first metacarpal bono. 

The dorsalis indicis , also a small 
•branch, runs along the radial sido 
of the back of the index finger, 
sending a few branches to the Ab- 
ductor indicis. 

Tho princeps pollicis arises from 
the radial just as it turns hi wards 
to the deep part of the hand ; it 
descends between the Abductor in- 
dicis and Adductor pollicis, along 
the ulnar side of the metacarpal 



bone of the thumb, to the base of the first phalanx, w'here it divides into two 
branchos, which run along tho sides of tho palmar aspect of the thumb, and form 
%n arch on the under ^urfaco of the last phalanx, from which branches are dis- 
tributed to the integument and cellular mombrano of the thumb. 
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The radialis indicis arises close to the preceding, descends between the Abductor 
indicia and Adductor pollicis, and runs along tho radial side of the index finger to 
its extremity, where it anastomoses with tho collateral digital artery from tho 
superficial palmar arch. -«At the lower border of tho Adductor pollicis, this vessel 
anastomoses with the princeps pollicis, and gives a communicating branch to tho 
superficial palmar arch. 

The perforating arteries, three in number, pass backwards between the heads of 
the last three Dorsal interossci muscles, to inosculate with tho dorsal interosseous 
arteries. 

The palmar interosseous, three or four in number, aro branches of tho deep 
palmar arch ; thoy run forwards upon tho Interossei musclos, and anastomose at 
the clefts of tho fingers with the digital branches of the superficial arch. 

Ulnar Artery. 

The Ulnar Artery , the larger of flic two subdivisions of the brachial, commences 
a little below the bend of the elbow, and crosses the inner side of the forearm 
obliquely inwards, to tho commencement of its lower half ; it then runs along its 
ulnar border to the wrist, crosses tho annular ligament on tho radial side of the 
pisiform bone, and passes across the palm of the hand, forming tho superficial 
palmar arch, which sometimes terminates by inosculating with the superficialis 
voile. 

llelations in the Forearm. In its upper half, it is deeply seated, being covered 
by all the superficial Flexor muscles, excepting the Flexor carpi ulnaris ; it is 
crossed by the median nerve, which lies to its inner side for about an inch, and it 
lies upon the Drachialis anticus and Flexor profundus digitorum muscles. In tho 
lower half of tho forearm, it lies upon the Flexor profundus, being covered by 
the integument, the superficial and deep fasciae, and is placed between the Flexor 
carpi ulnaris and Flexor frablimis digitorum muscles. It is accompanied by two 
venue coinitcs; tho ulnar nerve lies on its inner side for the lower two-thirds of 
its extent, and a small branch from the nervo descends on the lower part of tho 
vessel to the palm of the hand. 


Plan of Relations of the Ulnar Artery in the Forearm. 


In front.. 


Superficial flexor muscles. 1 TT * 

Median nerve. j U PP er half * 

Superficial and deep fasciae. Lower half. 


Inner side. 

Flexor carpi ulnaris. 

IJlnar nervo (lower two-thirds). 



Outer side. 

Flexor subliuiis digitorum. 


Ilracli ialis milieus. 

Flexor profundus digitorum. 


At the wrist (fig. 219), tho ulnar artery is covered by tho integupicnt and fascia, 
and lies upon tho anterior annular ligament. On its inner side is tho pisiform 
bone. The ulnar nerve lies at the inner side, and somewhat behind the artery. 

In the palm of the hand , the continuation of tho ulnar artery is called the 
superficial palmar arcli ; it passes obliquely outwards to the interspace between* 
tbo ball of the thumb and the index finger, where it occasionally anastomoses 
with tho superficialis voice, and a branch from tho radialis indicia, thus completing 
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tho arch. The convexity of this arch is directed towards tho fingers, its concavity 
towards tho muscles of tho thumb. If tho thumb -be put at right angles to the 
hand, the position of the suporlicial palmar arch will bo roughly indicated by a lino 
drawn along tho lower margin of the thumb across the palm of the hand : the deep 
palmar arch is situated about a finger’s breadth nearer to the carpus. 

The superficial palmar arch is covored by the Palraaris brevis, the palmar fascia, 
and integument ; and lies upon the annular ligament, the muscles of the little 
finger, the tendons of tho superficial flexor, and tho divisions of tho median and 
ulnar nerves, the latter accompanying the artery a short part of its course. 


Relations of the Superficial Palmar Arch. 


In front. 
Integument. 
Piilmaris brevis. 
Palmar fascia. 



Behind . 

Annular ligament. 

Origin of muscles of little finger. 
Superficial flexor tendons. 

Divisions of median and ulnar nerves. 


Peculiarity. The ulnar artery has been found to vary in its origin nearly in the proportion 
of one in thirteen cases, in one case arising lower than usual, about two or three inches 
below the elbow, and in all the other cases much higher, tho brachial being a more frequent 
source of origin than tho axillary. 

Variations in the position of this vessel are more frequent than in the radial. When its 
origin is normal, the course c#f the vessel is rarely changed. When it arises high up, it 
is almost invariably superficial to the Plexor muscles in the forearm, lying commonly 
beneath the fascia, more rarely between the fascia and integument. In a few cases, its 
position was subcutaneous in the upper part of the forearm, subaponeurotic in the lower 
part. 

Surgical Anatomy. The application of a ligature to this vessel is required in cases of 
wound of the artery, or of its branches, or in consequence of aneurism. In the upper half of 
tho forearm, the artery is deeply seated beneath the superficial Flexor muscles, and their 
division would be requisite in a case of recent wound of the artery in this situation, in order 
to secure it, hut under no other circumstances. In the middle and lower third of the fore- 
arm, this vessel may be easily secured by making an incision on the radial side of the tendon 
of the Flexor carpi ulnaris; the deep fascia being divided, ami the Flexor carpi ulnaris and 
its companion muscle, the Flexor sublimis, being separated from each other, the vessel will 
be exposed, accompanied by its veil® comites, the ulnar nerve lying on its inner sido. The 
veins being separated from thp artery, the ligature should he passed from the ulnar to the 
radial side, taking care to avoid the ulnar nerve. 


Forearm. 


Tho branches of the ulnar artery may be arranged in the following groups : — 

r Anterior ulnar recurrent. 

I Posterior ulnar recurrent. 

1 Interosseous { ^ nt f rior ^rosseoua. 

I l Posterior interosseous. 

LMuscular. 

{ Anterior carpal. 

Posterior carpal. 

Hand / -^ ee P or communicating branch. 

\ Digital. 


Wrist. 


The anterior ulnar wcurrmt (fig. 220) arises immediately below tho elbow- 
joint, passes upwards and inwards between tho Drachialis anticus and Pronator 
radii teres, supplies those muscles, and, in front of the inner condyle, anastomoses 
with the anastomotica magna and inferior profunda. 

• The posterior ulnar recurrent is much larger, and arises somewhat lower than 
the preceding. It passes backwards and inwards, beneath tho Flexor sublimis, 
and ascends behind the inner condyle of tho humerus. In the interval between 
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this process and the olecranon, it lies beneath the Flexor carpi ulnaris, ascending 
botween the heads of that muscle, beneath the ulnar nerve ; it supplies the neigh- 
bouring muscles and joint, 

221. Arteries of tho Back of the Forearm and Hand. &nd anastomoses with the 

inferior profunda, anasto- 



rnotica magna, and inter- 
osseous recurrent arteries 
(fig. 22l). 

The interosseous artery 
(fig. 220) is a short trunk, 
about an inch in length, 
and of considerable size, 
which arises immediately 
below the tuberosity of tho 
radius, and, passing back- 
wards to the upper border 
of tho interosseous mem- 
brane, divides into two 
branches, the anterior and 
posterior interosseous. 

Tho anterior interosseous 
passes down the forearm 
on the anterior surface of 
the interosseous mem- 
brane, to which it is con- 
nected by a thin aponeur- 
otic arch. It is accom- 
panied by the interosseous 
branch of the median nerve, 
and overlapped by the con- 
tiguous margins of tho 
Flexor profundus digito- 
rum and Flexor longus 
pollicis muscles, giving oft* 
in this situation muscular 
branches, and the nutrient 
arteries of the radius and 
ulna. At the upper border 
of tho Pronator quadratus, 
a branch descends in front 
of that muscle, to anasto- 
mose in front of the carpus 
with branches from tho 
i interior carpal and deep 
palmar arch. The continu- 
ation of the artery passes 
behind the Pronator quad- 
ratics (fig. 221), and, pierc- 
ing the interosseous mem- 
brane, descends to the back 
of tho wrist, where it an- 
astomoses with tho poste- 


rior interosseous and tho posterior carpal branches of tho radial and ulnar arteries. 
Tho anterior interosseous gives oft 1 a long, slender branch, which accompanies the 
median nerve, and gives offsets to its substance. This, the median artery , is some* 


times much enlarged. 

Tho posterior interosseous artery passes backwards through tho. interval between 
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the oblique ligament and the upper border of the interosseous membrane, and 
runs down the back part of the forearm, between the superficial and deep layer 
of muscles, to both of which it distributes branches. Descending to the back of 
the wrist, it anastomoses with tho termination of tlie anterior interosseous, and 
with the posterior carpal branches of the radial and ulnar arteries. This artery 
gives off, near its origin, the interosseous recurrent branch, a largo vessel, which 
ascends to the interval between the external condyle and olecranon, beneath tho 
Anconeus and Supinator brevis, anastomosing with a branch from the superior 
profunda, and with the posterior ulnar recurrent, aud anastomotica magua. 

The muscular brandies are distributed to the muscles along tho ulnar side of tho 
forearm. 

The carpal branches arc intended for the supply of tho wrist-joint. 

The anterior carpal is a small vessel which crosses tho front of the carpus, 
beneath the tendons of the Flexor profundus, and inosculates with a corresponding 
branch of the radial artery. 

The posterior carpal arises immediately above the pisiform bone, winding back- 
wards beneath tho tendon of the Flexor carpi ulnaris; it gives off a branch which 
passes across the dorsal surface of the carpus beneath the extensor tendons, anasto- 
mosing with a corresponding branch of the radial artery, and forming the posterior 
carpal arch ; it is then continued along the metacarpal bone of tho little linger, 
forming its dorsal branch. 

The deep or communicating branch (fig. 220), arises at tho commencement of tho 
palmar arch, and passes deeply inwards between the Abductor minimi digiti ami 
Flexor brevis minimi digiti, near their origins ; it anastomoses with tho termina- 
tion of the radial artery, completing the deep palmar arch. 

The digital branches (fig. 219), four in number, arc given off from the convexity 
of the superficial palmar arch. They supply the ulnar side of the little finger, 
and the adjoining sides of tho little, ring, middle, and index fingers ; the radial side 
of the index finger and thumb being supplied from tbo radial artery. The digital 
arteries at first lie superficial to the flexor tendons, but as they pass forwards with 
the digital nerves to the clefts between the fingers, they lie between them, and are 
there joined by the interosseous branches from the deep palmar arch. Thu digital 
arteries on the sides of the fingers lie beneath the digital nerves ; and, about tbo 
middle of the last phalanx, the two branches for each finger form an arch, from 
the convexity of which brandies pass to supply the matrix of tho nail. 

The Descending Aoiita. 

The Descending Aorta is divided into two portions, the thoracic, and abdominal, 
iri correspondence with the two great cavities of tho trunk in which it is 
situated. 

The Thoracic Aorta commences at the lower border of the fourth dorsal ver- 
tebra, on the left side, and terminates at the aortic opening in the Diaphragm, in 
front of the last dorsal vertebra. At its commencement, it is situated on the left 
side of the spine ; it approaches the median line as it descends ; and, at its termi- 
nation, lies directly in front of the column. Tho direction of this vessel being 
influenced by the spine, upon which it rests, it describes a curve which is concavo 
forwards in the dorsal region. As the brandies given off from it are small, 
the diminution in tho size of the vessel is inconsiderable. It is contained in tho 
back part of the posterior mediastinum, being in relation, in front , from above 
downwards, with the loft pulmonary artery, the left bronchus, tho pericardium, 
and tho oesophagus; bein' ad, with the vertebral column, and tho vena azygos 
minor ; on the right side, with the vena azygos major, and thoracic duct ; on tho 
left side, with tho left pleura and lung. The oesophagus, with its accompanying 
nerves, lies on tho right side of the aorta above: in front of tho artery, in tho 
middle of its course; whilst, at its lower part , it is on tho left side, cm a plane 
anterior to it. 
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Plan of the Relations of the Thoracic Aorta. 
In front . 

Left pulmonary artery. 

Left bronchus. 

Pericardium. 

(Esophagus. 


Riyht aide. 

(Esophagus (above). 
Vena azygos major. 
Thoracic duct. 


Ikliind. 

Vertebral column. 

Vena azygos minor. 

Surgical Anatomy. The student should now consider the effects likely to bo produced by 
aneurism of the thoracic, aorta, a disease of common occurrence. When wo consider the 
great depth of the vessel from the surface, and the number of important structures which 
surround it on every side, it may bo easily conceived what a variety of obscure symptoms 
may arise from disease gf this part of the arterial system, and how they may bo liable to bo 
mistaken for those of other aHeetions. Aneurism of the thoracic aorta most usually extends 
backwards, along the left side of the spine, producing absorption of the bodies of tho 
vertebra*, with curvature of the spine ; whilst the irritation or pressure on tho cord will give 
rise, to pain, either in the chest, hack, or loins, with radiating pain in tho left upper inter- 
costal spaces, from piessure on the intercostal nerves; at the, same time tho tumour may 
project backwards on each side of the spine, beneath the integument, as a pulsating swelling, 
simulating abscess connected with diseased hone ; or it may displace the oesophagus, and 
compress the lung on one or the other side. If the tumour extend forward, it may press 
upon and displace tin*, heart, giving rise to palpitation and other symptoms of disease of that 
organ ; or it may displace, or even compress, the oesophagus, causing pain and difficulty of 
swallowing, as in stricture of that tube, and ultimately even open into it by ulceration, 
producing fatal hemorrhage. If tho disease make way to either side, it may pross upon tho 
thoracic duct; or it may burst into the pleural cavity, or into the trachea or lung; and 
lastly, it may open into the posterior mediastinum. 

The aorta is, comparatively often, found to be obliterated at a particular spot, viz., at the 
junction of the arch with the thoracic aorta, just below the ductus arteriosus. Whether this 
is the r« suit of disease, or of congenital malformation, is immaterial to our present purpose ; 
it allbrds an interesting opportunity of observing the resources of the collateral circulation. 
The course of the anastomosing vessels, by which the blood is brought from the upper to tho 
lower part of the artery, will be found well described in an account of two cases in tho 
Valhological Transactions, vols. viii. and x. In tho former (p. 162), Mr. Sydney Jones thus 
sums up the detailed description of the anastomosing vessels. 1 The principal communica- 
tions by which the circulation was carried on, were — Firstly, the internal mammary, 
anastomosing with the intercostal arteries, with the phrenic of the abdominal aorta by 
mentis of the musculo-phrenic and comes nervi phrenici, and largely with the deep epigastric. 
Secondly, the superior intercostal, anastomosing anteriorly by means of a large branch with 
the first aortic intercostal, and posteriorly, with the posterior brunch of the same artery. 
Thirdly, the inferior thyroid, by means of a branch about the size of an ordinary radial, 
formed a communication with the first aortic intercostal. Fourthly, tho transvorsalis colli, 
by means of very latrge communications with tho posterior branches of the intercostals. 
Fifthly, the branches (of the subclavian and axillary) going to the side of the chest were 
•large and auastomosed freely witli tho lateral branches of tho intercostals.’ In the second 
enso also (vol. x* p. 97), Mr. Wood describes tho anastomoses in a somewhat similar manner, 
adding the remark, that * the blood which was brought into the aorta through the anasto- 
moses of the intercostal arteries, appeared to bo expended principally in supplying tho 
abdomen and pelvis ; while the supply to tho lower extremities bad passed through the 
internal mammary and epigastrics.’ 

Branches of the Thoracic Aorta. 

Pori cardiac. ' (Ksopliageal. 

Tlrouolual. Posterior mediastinal. 

Intercostal. 

The prricanliac are a few small vessels, irregular in their origin, distributed to 
the pericardium. 
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The bronchial arteries are tho nutrient vessels of the lungs, and vary in number, 
size, and origin. That of the right side arises from the first aortic intercostal, or 
by a common trunk with the left bronchial, from the front of the thoracic aorta 
Those of tho left side, usually two in number, arise from tho thoracic aorta, one 
a little lower than the other. Each vessel is directed to tho back part of tho 
corresponding bronchus, along which they run, dividing and subdividing, upon 
tho bronchial tubes, supplying thorn, the cellular tissue of tho lungs, tho bronchial 
glands, and the oesophagus. 

The oesophageal arteries, usually four or five in number, arise from tho front of 
the aorta, and pass obliquely downwards to tho oesophagus, forming a chain of 
anastomoses along that tube, anastomosing with tho oesophageal branches of tho 
inferior thyroid arteries above, and with ascending branches from tho phrenic and 
gastric arteries below. 

The 'posterior mediastinal. arteries five numerous small vessels which supply the 
glands and loose areolar tissue in the mediastinum. 

The Intercostal arteries arise from the back part of tho aorta. They aro usually 
ten in number on each side, the superior intercostal spaco (and occasionally tho 
second one) being supplied by the superior intercostal, a branch of the subclavian. 
The right intercostals are longer than the left, on account of tho position of tho 
aorta on the left side of tho spine ; they pass outwards, across tho bodies of tho 
vertebrae, to tho intercostal spaces, bo ng covered by the pleura, the oesophagus, 
thoracic duct, sympathetic nerve, and the vena azygos major ; tho left passing 
beneath the superior intercostal vein, the vena azygos minor, and sympathetic. 
In the intercostal spaces, each artery divides into two branches : an anterior, or 
proper intercostal branch ; and a posterior, or dorsal branch. 

The anterior branch passes outwards, at first lying upon the External inter- 
costal muscle, covered in front by tho pleura and a thin fascia. It then passes 
between the two layers of Intercostal muscles, and, having ascended obliquely 
to the lower border of the rib above, divides, near tho angle of that bone, into 
two branches; of these the larger runs in the groove, on the lower border of 
the rib above; the smaller branch along tho upper border of tho rib below; passing 
forward, they supply the Intercostal muscles, and anastomose with the anterior 
intercostal branches of the internal mammary, aud with the thoracic branches of 
the axillary artery. The first aortic intercostal anastomoses with the superior 
intercostal, and tho last three pass between tho abdominal muscles, inosculating 
with the epigastric in front, and with the phrenic, and lumbar arteries. Each 
intercostal artery is accompanied by a vein and nerve, the former l>eing above, and 
the latter below, except in tho upper intercostal spaces, where the nerve is at first 
above tho artery. The arte ties are protected from pressuro during the action of 
the Intercostal muscles, by fibrous arches thrown across, and attached by each 
extremity to the bone. 

The posterior or dorsal branch , of each intercostal artery, passos backwards to tho 
inner side of the anterior cos to- transverse ligament, and divides into a spinal 
branch, which supplies the vertebra?, tho spinal cord and its membranes, and a 
muscular branch, which is distributed to the muscles and integument of tho back. 

Tins Abdominal Aorta. (Fig. 222 .) 

Tho Abdominal Aorta commences at the aortic opening of tho Diaphragm, in 
front of the body of the last dorsal vertebra, and, descending a little to the left 
side of tho vertebral column, terminates on the body of tho fourth lumbar vertebra, 
commonly a little to the left of the middle lino,* where it divides into tho two com- 
mon iliac arteries. L diminishes rapidly in size, in consequence of the many largo 

• Prof. Lister, haying accurately examined 30 bodies in order to ascertain the exact point 

termination of this vessel, found it 1 either absolutely, or almost absolutely, mesial in 15, 
while in 13 it deviated more or less to the left, and in 2 was slightly to the right : 9 fyst. of 
Surg. f edited by T. Holmes, 2nd ed. vol. v. p. 652. 
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branches which it gives off. As it lies upon the bodies of the vertebra), the curve 
which it describes is convox forwards, the greatest convexity corresponding to the 
third lumbar vertebra, which is a little above and to the left side of the umbilicus. 

Relations. It is covered, in front , by tho lesser omentum and stomach, behind 
which are tho branches of the ccoliac axis, and the solar plexus ; below these, by 
the splenic vein, the pancreas, the left renal vein, tho transverse portion of the 

222. — The Abdominal Aorta and its Branches. 
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duodenum, the mosentery, and aortic plexus. Behind, it is separated from the 
lumbar vertebrae by the left lumbar veins, the receptaculum chyli, and thoracic 
duct. On the right side , it is in relation with the inferior vena cava (the right 
crus of the Diaphragm being interposed above), the vena azygos, thoracic duct, and 
right semilunar ganglion ; on the left side , with the sympathetic nerve, and left J 
semilunar ganglion* 
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Plan ok the Relations of the Abdominal Aorta. 
In front. 

Lesser omentum and stomach. 

Branches of cceliac axis and solar plexus. 

Splenic vein. 

* Pancreas. 

Left renal vein. 

Transverse duodenum. 

Mesentery. 

Aortic plexus. 


Right side. 

Right crus of Diaphragm. 
Inferior vena cava. 

Vena azygos. 

Thoracic duct* 

Right semilunar ganglion. 




Left side. 

Sympathetic nerve. 

Left semilunar ganglion. 


Behind. 

Left lumbar veins. 

Receptaculuin eliyli. 

Thoracic duct. 

Vertebral column. 

Surgical Anatomy. Aneurisms of the abdumimil aorta near the cceliac axis communicate 
in nearly equal proportion w ith the anterior and posterior parts of the artery. 

When an aneurismal sac is connected with the back part of the abdominal aorta, it 
usually produces absorption of the bodies of the \ertebr;e, and forms a pulsating tumour, 
that presents itself in the left hypochondriac or epigastric regions, accompanied by 
symptoms of disturbance of the alimentary canal. Pain is invariably present, and is 
usually of two kinds, a lixed and constant pain in the back, caused by the tumour pressing on 
or displacing the branches of the solar plexus and splanchnic nerve-*, and a sharp lancinating 
pain, radiating along those branches of the lumbar nerves which are pressed on by the 
tumour ; hence the pain in the loins, the testes, the hypogastrium, and in the lower limb 
(usually of the left side). This form of aneurism usually bursts into the peritoneal 
cavity, or behind the peritoneum, in the left hypochondriac region ; or it may form a large 
aneurismal sac, extending down as low as Poupnrt's ligament ; haemorrhage in these cases 
being generally very extensive, but slowly produced, and not rapidly fatal. 

When an aneurisnuil sac is connected with the front of the aorfa near the cceliac axis, 
it forma a pulsating tumour in the left hypochondriac or epigastric regions, usually attended 
with symptoms of disturbance of the alimentary canal, as sickness, dyspepsia, or consti- 
pation, ana accompanied by pain, which is constant, but nearly always* fixed in the loins, 
epigastrium, or some part of the abdomen ; the radiating pain being rare, as the lujibar 
nerves are seldom implicated. This form of aneurism may burst into the peritoneal 
cavity, or behind the peritoneum, between the layers of the mesentery, or, more rarely, 
into the duodenum; it rarely extends backwards so" as to affect the spine. 

The abdominal aorta has been tied several times, and although none of the patients 
permanently recovered, still, as one of them lived as long as ten days, the possibility of the 
re-establishment of the circulation may be considered to be proved. In the lower animals 
this artery is often successfully tied. The vessel may be reached in several ways. Jn the 
original operation, performed by Sir A. Cooper, an incision was made in Jho linea alba, 
the peritoneum opened in front, the finger carried down amongst the intestines towards 
the spine, the peritoneum again opened behind, by scratching through the mesentery, and 
the vessel thus reached. Or either of the operations, described below, for securing the 
common iliac artery, may, by extending the dissection a sufficient distance upwards, be 
made use of to expose the aorta. The chief difliculty in the dead subject consists in 
isolating the artery, in consequence of its great depth; but in the living subject, the 
embarrassment resulting from the proximity of the aneurismal tumour, and the groat 
probability of disease in the vessel itself, add to the dangers and difficulties of this for- 
midable operation so greatly, that it is very doubtful whether it ought ever to be performed. 

The collateral circulation would be carried on by the anastomosis between 'the internal 
mammary and The epigastric; by the free communication between the superior and 
inferior mesenteries, if the ligature were placed above the latter vessel; or by the 
anastomosis between the inferior mesenteric and the internal pudic, when (as is ■ more 
common) the point of ligature is below the origin of the inferior mesenteric ; and possibly 
p by the anastomoses of the lumbar arteries with the branches of the internal iliac. 

The circulation|lhroujjh the abdominal aorta may be commanded, in thin persons, by 
firm pressure with the fingers. A tourniquet 1ms been invented for this purpose, which 
is of the greatest use in amputation at the liip-joint, and some other operations. 
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Branches op the Abdominal Aorta. 
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Phrenic. 

r Gastric. 
Cceliac axis. < Hepatic. 

L Splenic. 

Superior mesenteric. 
Suprarenal. 


'"Renal. 

■7 Spermatic, 
i ? Inferior mesenteric. 
Lumbar. 

Sacra media. 


The branches may be divided into two sots : 1. Those supplying the viscera. 
2. Those distributed to the walls of the abdomen. 


Visceral Branches. 

f Gastric. 
Cceliac axis. < Hepatic. 

L Splenic. 

Superior mesenteric. 
Inferior mesenteric. 
Suprarenal. Renal. Spermatic. 


Parietal Branches. 
Phrenic. 
Lumbar. 
Sacra media. 


C(KLiAC Axis. (Fig. 223.) 

To expose this artery, raise the liver, draw down the stomach, and then tear through the 
layers of the lesser omentum. 

The Cceliac axis is a short thick trunk, about half an inch in length, which 
arises from the aorta, opposite the margin of the Diaphragm, and passing nearly 
horizontally forwards (in the erect posture), divides into three large branches, 
the gastric, hepatic, and splenic, occasionally giving off one of the phrenic 
arteries. 

llclations. It is covered by the lesser omentum. On the right side, it is in 
relation with the right semilunar ganglion, and the lobus Spigelii ; on tlic left side , 
with tlic left semilunar ganglion and cardiac end of the stomach. Belviv , it rests 
upon the upper border of the pancreas. 

The Gastric Artery (Corovarin veufriruli ), the smallest of the three branches 
of the cceliac axis, passes upwards and to the left side, to the cardiac orifice of 
the stomach, distributing branches to the oesophagus, which anastomose with the 
aortic oesophageal arteries ; others supply the cardiac end of the stomach, inoscu- 
lating with branches of the splenic artery : it then passes from left to right, along 
the lesser curvature of the stomach to the pylorus, lying in its course between the 
layers of the lesser omentum, and giving branches to both surfaces of the organ : 
at its termination it anastomoses with the pyloric branch of the hepatic. 

The Hkpawc Artery in the adult is intermediate in size between the gastric 
and splenic ; in the foetus, it is the largest of the three branches of tho cceliac 
axis. It passes upwards to the right side, between the lay era of the lesser 
omentnm, and in front of the foramen of Winslow, to the transverse fissure of the 
liver, whore it divides into two branches, right and left, which supply the cor- 
responding lobes of that organ, accompanying the ramifications of tho vena porta? 
and hepatic duct. The hepatic artery, in its course along the right border of tlio 
lesser omentum, is in relation with the ductus communis cholodocus and portal 
Vein, tho duct lying to the right of tho artery, and the vena portae behind. 


Its branches are the 

Pyloric. 

. Gastro-duodonalia. f Gastro-epiploicadertra. f 
{ Pancreatico-duodenalis. 

Cystic. 

c c 2 
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The paloric branch arises from the hepatic, above the pyrolus, descends to the 
pyloric end of the stomach, and passes from right to left along its lesser curvature, 
supplying it with branches, and inosculating with the gastric artery. 

The gastro-duod malis (fig. 224) is a short but large branch, which descends 
behind the duodenum, near the pylorus, and divides at the lower border of the 
stomach into two branches, the gastro-epiploica dextra and the pancreatico- 
duodenalis. Previous to its division, it gives off two or three small inferior pyloric 
branches to the pyloric end of the stomach and pancreas. 

The fjetsi rtt-epiplnica dextra runs from right to left along the greater curvature 
of the stomach, between the layers of the groat omentum, anastomosing about the 
middle of the lower border of the stomach with tho gastro-epiploica sinistra from 
the splenic artery. This vessel gives off numerous branches, some of which ascend 

223. — The Cocliac Axis and its Branches, tho Liver having been raised, and 
the Lesser Omentum removed. 



to supply both surfaces of the stomach, whilst others descend to supply the great 
omentum. 

Tho pancreatico-dnodenaliff descends along tho contiguous margins of the duo- 
denum and pancreas. It supplies both these organs, and anastomoses with the 
inferior pancreatico- duodenal branch of the superior mesenteric artery* 

In ulceration of tho duodenum, which frequently occurs in connection with severe 
burns, this artery may be involved, and death may occur from hemorrhage into tho 
c intestinal canal. 

The cystic arte% (fig. 223), usually a branch of tho right hepatic, passes upwards 
and forwards along tho neck of the gall bladder, and divides into two branches, 
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one of which ramifies on its free surface, the other between it and the substance 
of the liver. 

The Splenic Artery, in the adult, is the largest of the three branches of the 
coBliac axis, and is remarkable for the extreme tortuosity of its course. It passes 
horizontally to the left side behind the upper border of the pancreas, accompanied 
by the splenic vein, which lies below it ; and on arriving near the spleen, divides 


224. — Tho Cceliac Axis and its Branches, the Stomach having been raised, and 
the Transverse Meso-colou removed. 



into branches, some of which enter the hilum of that organ to ho distributed to its 
structure, whilst others are distributed to the groat end of the stomach. 

The branches of this vessel are : — 


Pancreatica) parvai. Gastric (Vasa brovia). 

Pancreatica magna. Gastro-epiploica sinistra. 

The pancreatic are numerous small branches derived from tho splenic as it runs 
behind the upper border of the pancreas, supplying its middle and left parts. One 
of these, larger than the rest, is given off from tho splenic near the left extremity 
of the pancreas ; it runs from left to right near the posterior surface of the gland, 
following the course of the pancreatic duct, and is called the pancreatica magna. 
These vessols anastomose with tho pancreatic branches of the pancrcatico-duodenal 
arteries. # 1 

The gastric (vasa Ircvia) consist of from five to seven small branches, which 
arise either from . tho termination of the splenic artery, or from its terminal 
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branches ; and passing from left to right, between the layers of the gastro-Splenic 
omentum, are distributed to the great curvature of the stomach ; anastomosing 
with branches of the gastric and gastro-epiploica sinistra artories. 

The gastro-epiploica sinistra , the largest bunch of the splenic, runs from left to 
right along the great curvature of the stomach, between the layers of the great 
omentum ; and anastomoses with the gastro-cpiploica dcxtra. In its course it 
distributes several branches to the stomach, which ascend upon both surfaces ; 
others descend to supply the omentum. 


Superior Mesenteric Artery. (Fig. 225.) 

In order to expose this vessel, raise the great omentum and transverse colon, draw down 
tin* small in It ‘stincs, and cut through the peritoneum where the transverse mesocolon and 
mesentery join : the artery will then be exposed, just as it issues from beneath the lower 
border uf the puncreas. 

The Superior Mesenteric Artery supplies the whole length of the small 
intestine, except the first part of the duodenum ; it also supplies the coecum, 
ascending and transverse Colon ; it is a vessel of large size, arising from the fore 
part of the aorta, about a quarter of an inch below the ccoliac axis ; being covered 
at its origin by the. splenic vein and pancreas. It passes forwards, between the 
pancreas and transverse portion of the duodenum, crosses in front of this portion 
of the intestine, and descends between the layers of the mesentery to the right 
iliac fossa, where it terminates, considerably diminished in size. In its course it 
forms an arch, the convexity of which is directed forwards and downwards to the 
left side, the concavity backwards and upwards to the right. It is accompanied 
by the superior mesenteric vein, and is surrounded by tho superior mesenteric 
plexus of nerves. Its branches are tho 

Inferior pancrcatico-duodenal. Ileo-colic. 

Vasa intestini tenuis. . ' Colico dcxtra. 

Colica media. 

The inferior pancreatico-duodenal is “given off* from the superior mesenteric 
behind the pancreas, and is distributed to the head of tho pancreas, and the trans- 
verse and descending portions of the duodenum ; anastomosing with the pancreatico- 
duodenal artery. 

The vasa*intestini tenuis arise from the convex side of the superior mesenteric 
artery. They are usually from twelve to fifteen in number, and are distributed to 
the jejunum and ileum. They run parallel with one another between the layers of 
tho mesentery ; each vessel dividing into two branches, which unite with a similar 
branch on each side, forming a series of arches, the convexities* of which are 
directed towards tho intestine. From this first set of arches branches arise, which 
again unite with similar branches from either side, and thus a second series of 
.arches is formed; and from these latter, a third, and a fourth, or even fifth series 
of arches are constituted, diminishing in size the nearer they approach the intes- 
tine. From the terminal arches numerous small straight vessels arise which 
encircle the intestine, upon which they are distributed, ramifying thickly between 
its coats. 

The ileo-culiH artery is tho lowest branch given off from the ooncavity of the 
superior mesenteric artery. It descends between the layers of the mesentery to 
tho right iliac fossa, where it divides into two branches. Of these, the inferior 
one inosculates with the lowest branches of the vasa intestini tenuis, from the 
convexity of which branches proceed to supply the termination of the ileum, the 
coeoum and appendix cceci, and the ileo-coecal valve. The superior division 
inosculates with the colica dextra, and supplies the commencement of the colon. 

• The colica dextra arises from about the middle of the concavity of the superior 
mesenteric artery, and passing beneath the peritoneum to the middle of the 
ascending colon, divides into two branches : a descending branch which inoscu- 
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lutes, with the ileo-colic ; and an ascending branch, which anastomoses with the 
col ica media. These branches form arches, from the convexity of which vessels 
are distributed to the ascending colon. The branches of this vessel are covered 
with peritoneum only on their anterior aspect. 

The colica madia arises from the upper part of tho concavity of tlio superior 
mesenteric, and, passing forwards between the layers of tho transverse meso- colon, 
divides into two branches : tho one on tho right side inosculating with the colica 
dextra; that on the 'left side, with the colica sinistra, a branch of the interior 
mesenteric. From the arches formed by their inosculation, brandies are distributed 
to the transverse colon. The branches of this vessel lie between two layers of 
peritoneum. 


225. — The Superior Mesenteric Artery and its Branches. 



Interior Mesenteric Artery. (Fig. 226.) 

In order to expose this vessel, draw the small intestines and mesentery over to the right 
side of the abdomen, raise the transverse colon towards the thorax, and divide the peritoneum 
covering the left side of the aorta. 

Tho Inferior Mesenteric Artery supplies tho descending and sigmoid flexure 
of the colon, and tho greater part of the rectum. It is smaller than the superior 
mesenteric ; and arises from tho left side of the aorta, between one and two indie* 
above its division into tho common iliacs. It passes downwards to the left iliac 
fossa, and then descends, between tho layers of the meso-rectum, into the pelvis. 
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under tlie name of the superior hemorrhoidal artery . It lies at first in close rela- 
tion with the left side of the aorta, and then passes in front of the left common 
iliac artery. Its branches are the 

Colica sinistra. Sigmoid. 

Superior htemorrhoidal. 


226. — The Inferior Mesenteric and its Branches 



The colica sinistra passes behind the peritoneum, in front of the left kidney, 
to reach the descending colon, and divides into two branches : an ascending 
branch, which inosculates with the colica media ; and a descending branch, which 
anastomoses with the sigmoid artery. From the arches formed by these inoscu- 
lations, branches are distributed to the descending colon. 

The sigmoid fyrtery runs obliquely downwards across the Psoas muscle to the 
sigmoid flexure of the colon, aud divides into branches which supply that part of 
the intestine ; anastomosing above, with the colica sinistra ; and below, with the 
superior haomorrhcidal artery. This vessel is sometimes replaced by three or four 
small branches. • 

The superior hemorrhoidal artery , the continuation of the inferior mesenteric, 
descends into the pelvis between the layers of the meso-rectum, crossing, in its 
course, the ureter, and left common iliac vessels. Opposite the middle of the 
lacrum, it divides into two branches, which descend one on each side of the rectum, 
where they divide into several small branches, which are distributed between the 
mucous and muscular coats of that tube, nearly as far as its lower end ; anasto- 
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mosing with each other, with the middle haamorrhoidal arteries, branches of the 
internal iliac, and with the inferior hjsmorrhoidal, branches of the internal pndic. 

The student should especially remark, that the trunk of the vessol descends along 
the back part of the rectum as far as the middle of the sacrum before it divides ; 
this is about a finger’s length or four inches from the anus. In disease of this 
tube, the rectum should never be divided beyond this point in that direction, for 
fear of involving this artery. 

The Suprarenal Arteries (fig. 222) are two small vessels which arise, one on 
each sido of the aorta, opposite the superior mesenteric artery. They pass obliquely 
upwards and outwards to the under surface of the suprarenal capsules, to which 
they are distributed, anastomosing with capsular branches from the phrenic and 
renal arteries. In the adult these arteries are of small size ; in the foetus they are 
as large as the renal arteries. 

The Renal Arteries are two large trunks, which arise from the sides of the 
aorta, immediately below the superior mesenteric artery. Each is directed out- 
wards, so as to form nearly a right angle with the aorta. The right is longer 
than the left, on account of the position of the aorta ; it passes behind the inferior 
vena cava. The left is somewhat higher than the right. Previously to entering 
the kidney, each artery divides into four or five brandies, which are distributed to 
its substance. At the hilum, these branches lie between the renal vein and ureter, 
tho vein being usually iu front, the ureter behind. Each vessel gives off some 
small branches to the suprarenal capsules, the ureter, and the surrounding cellular 
membrane and muscles. 

The Sperm a nc Arteries are distributed to the testes in the male, and to the 
ovaria in the female. They are two slender vessels, of considerable length, which , 
arise from the front of the aorta, a little below the renal arteries. Each artery 
] lasses obliquely outwards and downwards, behind the peritoneum, crossing the 
ureter, and resting on the Psoas muscle, the right spermatic lying in front of the 
inferior vena cava, the left behind the sigmoid fiexure of the colon. On reaching 
the margin of the pelvis, each vessel passes in front of the corresponding external 
iliac artery, and takes a different course in tho two sexes. 

In the male , it is directed outwards, to the internal abdominal ring, and accom- 
panies tho other constituents of the spermatic cord along the spermatic canal to 
the testis, where it becomes tortuous, and divides into several branches, two or 
three of which accompany the vas deferens, and supply the epididymis, anastomo- 
sing with the artery of the vas deferens ; others pierce the back part of the tunica 
albuginea, and supply tho substance of the testis. 

In the female , the spermatic arteries (ovarian) are shorter than in the male, and 
do not pass out of the abdominal cavity. On arriving at the margins of the pelvis, 
each artery passes inwards, between the two lamiiue of the broad ligament of tho 
uterus, to be distributed to the ovary. One or two small branches supply the 
Fallopian tubo ; another passes on to the side of the uterus, and anastomoses with 
the uterino arteries. Other offsets are continued along the round ligament, through 
the inguinal canal, to the integument of the labium and groin. 

At an early period of foetal life, when the testes lie by the side of tho spine, 
below the kidneys, tho spermatic arteries are short ; but as these organs descend 
from the abdomen into the scrotum, the arteries become gradually lengthened. 

The Phrenic Arteries are two small vessels, which present Much variety in 
their origin. They may arise separately from the front of tho aorta, immediately 
below the coeliac axis, or by a common trunk, which may spring either from the 
aorta, or from the coeliao axis. Sometimes one is derived from tl\p aorta, and the 
other from one of the renal arteries. In only one out of thirty-six cases examined 
did these arteries arise as two separate vessels from the aorta. They diverge from 
ouo another across the crura of the Diaphragm, and then pass obliquely upwards 
and outwards upon its under surface. Tho left phrenic passes behind tho cbso- # 
phagns, and runs forwards on the left side of the oesophageal opening. The right 
phrenic passes behind tho liver and inferior vena cava, and ascends along tho 
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right side of the aperture for transmitting that vein. Near the back part of' the 
central tendon, each vessel divides into two branches. The internal branch runs 
forwards to the front of the thorax, supplying the Diaphragm, and anastomosing 
with its fellow of the opposite side, and with the mnsculo-phrenic, a branch of the 
internal mammary. The external branch passes towards the side of the thorax, and 
inosculates with the intercostal arteries. The internal branch of the right phrenic 
gives off a few vessels to the inferior vena cava ; and tho left one some branches 
to the oesophagus. Each vessel also sends capsular brandies to the suprarenal 
capsule of its own side. The spleen on the left side, and the liver on the right, 
also receives a few branches from these vessels. 

The Limhak Arteries arc analogous to the intercostal. They arc usually four 
in number on each side, and arise from the back part of the aorta, nearly at right 
angles with that vessel. They pass outwards and backwards, around the sides of 
the body of the corresponding lumbar vertebra, behind tho sympathetic nerve and 
the J’soas muscle ; those on the right side being covered by the inferior vena cava, 
and the two upper ones on each side by the crura of the Diaphragm. In the 
interval between the transverse processes of tho vertebra; each artery divides into 
a dorsal and an abdominal branch. 

The dorsal branch gives off, immediately after its origin, a spinal branch, which 
enters tho spinal canal; it then continues its course backwards, between fho 
transverse processes, and is distributed to the muscles and integument of the back, 
anastomosing with each other, and with the posterior brandies of the intercostal 
arteries. 

The spinal branch , besides supplying offsets which run along the nerves to the 
k dura mater and cauda equina, anastomosing with the other spinal arteries, divides 
into two branches, one of which ascends on the posterior surface of the body of 
the vertebra above, and the other descends on the posterior surface of the body of 
the vertebra below, both vessels anastomosing with similar branches from neigh- 
bouring spinal arteries. The inosculations of these vessels on each side, throughout 
the whole length of the spine, form a series of arterial arches behind the bodies of 
the vertebra;, which are connected with each other, and with a median longitudinal 
vessel, extending along the middle of the posterior surface of the bodies of the 
vertebrae, by transverse branches. From these vessels offsets are distributed to 
the periosteum and bones. 

The abdominal branches pass outwards, behind tho Quadratus lumborum, tho 
lowest branch occasionally in front of that muscle, and, being continued between 
the abdominal muscles, anastomose with branches of the epigastric and internal 
mammary in front , the intercostals above, and those of the ilio-lumbar and circum- 
flex iliac, below . 

The Middle Sacral Artery is a small vessel, about tho size of a crow-quill, 
which arises from the back part of the aorta, just at its bifurcation. It descends 
upon the last lumbar vertebra, and along the middle line of the trout of the sacrum, 
to the upper part of the coccyx, where it anastomoses with the lateral sacral 
arteries, and terminates in a minute branch, which runs down to the situation of 
the body presently to be described as 4 Luschka’s gland.* From it, branches arise 
which run through the meso-rectum, to supply tho posterior surface of the rectum. 
Other branches are given off on each sido, which anastomose with the lateral sacral 
arteries, and send off small offsets which enter the anterior sacral foramina. 

Coccygeal Gland , or Lnschka’s Gland. — Lying near the tip of the coccyx, 
in a small tendinous interval formed by the union of tho Levator ani muscles 
of either side* and just above ihe coccygeal attachment of the Sphincter 
ani, is a small conglobate body, about as largo as a lentil or a pea, first 
described by Luschka, * and named by him the coccygeal gland, but the real 
nature and uses of which are doubtful, nor does it soem at present certain 
• 

• Der Ilimanhang und die Staissdruse des Mtniche.i, Berlin, i860; Anntvmiedes Menachen , 
Tubingen, 1864, vol. ii. pt. 2, p. 187* 
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that it always exists. Its most obvious connections are with the arteries 
of the part. • It receives comparatively large branches from the middle and lateral 
sacral arteries, and its structure, according to Julius Arnold,* consists in great 
measure of dilated arterial vessels. On this account Arnold proposes to call it not 
a gland, but ‘ glomerulus artcrio-coccygeus.* It is sometimes single, sometimes 
formed of several lobes, surrounded by a very definite capsule, into which the 
sympathetic filaments from the ganglion impar are to be traced, and in which they 
are said by some observers tp terminate. The structure of the body is composed 
of a number of cavities, which Luschka believes to bo glandular follicles, but which 
arc regarded by Arnold as fusiform dilatations of the terminal branches from the 
middle sacral arteries. Nerves pass into this little body both from the sympathetic 
and from the fifth sacral, and in the interstices of the lobules nerve-cells are 
described. 

This body lias been variously regarded as an appendage to the nervous or to the 
arterial system. The former seems to be Luscbka’s view, the latter is Arnold’s. 
Arnold’s view is supported by the observation of l)r. Macalister,f that he has found 
in several birds the middle sacral arteries terminating in a bunch of interlacing 
and anastomosing capillaries, but without any capsule, and it is rendered in the 
highest degree probable, if Arnold’s observation be correct, that several small 
saccular bodies, of a somewhat similar kind, may be found connected with the 
middle sacral artery. 

For a more detailed description of this body, wo would refer to the elaborate 
account in * Luschka’ s Anatomic,’ and to the authorities quoted in Dr. Macalister’s 
paper, as well as to a monograph by Dr. W. Mitchell Banks, reprinted in 18G7 from 
the 1 Glasgow Medical Journal.’ 


Common Iliac Arteries. 

The abdominal aorta divides into the two common iliac arteries. The bifurcation 
usually takes place on the left side of the body of the fourth lumbar vertebra. 
This point corresponds to the left side of the umbilicus, and is on a level with a 
line drawn from the highest point of oue iliac crest to the other. The common 
iliac arteries are about two inches in length ; diverging from the termination of 
the aorta, they pass downwards and outwards to the margin of the pelvis, and 
divide opposite the intervertebral substance, between the last lumbar vertebra and 
the sacrum, into two branches, the external and internal iliac arteries : the former 
supplying the lower extremity ; the latter, the viscera, and parietes of the pelvis. 

The right common iliac is somewhat larger than the left, and passes more 
obliquely across the body of* the last lumbar vertebra. In front- of it aro the 
peritoneum, the ilium, branches of the sympathetic nerve, and, at its point 
of division, the ureter. Behind , it is separated from the last lumbar vertebra 
by tlie two common iliac veins. On its outer side, it is in relation with the 
iuferior vena cava, and right common iliac vein, above ; and the Psoas magnus 
muscle, below. 

The left common iliac is in relation, in front, with the peritoneum, branches of 
the sympathetic nerve, the rectum and superior bromorrhoidal artery ; and is 
crossed at its point of bifurcation by the ureter. The left common iliac vein lies 
partly on the inner side, and part beneath the artery ; on its outer side, the artery 
is in relation with the Psoas magnus. 

Branches . The common iliac arteries give off small branches to the peritoneum, 
Psoas muscles, ureters, and the surrounding cellular membrane, and occasionally 
give origin to the ilio-lumbar, or renal arteries. 

• Virchow, Arch., 1864, 5, 6; see also Krause and Meyer in Henle and Pfeiffer’s Zcitsch. f. 
rat. Medicin. 

t British Medical Journal, Jan. 11, 1868. * 
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Plax of the Relations of the Common Iliac Arteries. 


In front. 

Peritoneum. 

Small intestines. 

Sympathetic nerveB. 

Ureter. 


In front. 

Peritoneum. 

Sympathetic nerves. 

Rectum. 

Superior hemorrhoidal artery. 
Ureter. 

/ \ Outer side. 

f n lllFh L 1 Vena cava. 

1 mac. 1 Right common 

\ j iliac vein. 

\ J Psoas muscle. 

Inner bide. 
Left common 
iliac vein. 

Older ride. 

Common muscle - 

Iliac. 

Behind. 

Right and Left common 
iliac veins. 


Behind. 

Left common 
iliac vein. 


Peculiarities. The point of origin varies according: to the bifurcation of the aorta. In 
three-fourths of a large number of cases, the aorta bifurcated either upon the fourth lumbar 
vertebra, or upon the intervertebral disc between it and the fifth ; the bifurcation being, in 
one case out of nino below ? and in one out of eleven above this point. In ten out of every 
thirteen cases, the vessel bifurcated within half an inch above or below the level of the crest 
of the ilium ; more frequently below than above. 

The point of division is subject to great variety. In two-thirds of a large number of cases 
it was between the last lumbar vertebra and the upper border of the sacrum ; being above 
that poiut in one case out of eight, and below it in one case out of six. The left common 
iliac artery divides lower down more frequently than the right. . 

The relative lentjth , also, of the two common iliac arteries varies. The right common iliac 
was longest in sixty-three cases ; the left, in fifty-two ; whilst they were both equal in fifty- 
three. The length of the arteries varied in five-sevenths of the cases examined, from an inch 
and a half to three inches ; in about half of the remaining cases, the artery was longer ; and 
in the other half, shorter; the minimum length being less than half an inch, the maximum 
four and a half inches. In one instance, the right common iliac was found wanting, the 
external and internal iliacs arising directly from the aorta. 

Surgical Anatomy. The application of a ligature to the common iliac artery may be re- 
quired on account of aneurism or haemorrhage, implicating the external or internal iliacs, or 
on account of secondary hemorrhage after amputation of the thigh high up. It has been 
seen that the origin of this vessel corresponds to the left side of the umbilicus on a level 
with a line drawn from the highest point of one iliac crest to the opposite one, and its course 
to a line extending from the left side of the umbilicus downwards towards the middle of 
Poupart’s ligament The line of incision required in the first steps of an operation for 
securing this vessel, would materially depend upon the nature of the disease. If the surgeon 
select the iliac region, a curved incision, about iivo inches in length, may be made, commenc- 
ing on the left side of the umbilicus, carried outwards^ towards the anterior superior iliac 
spine, and then along the upper border of Poupart’s ligament, as far as its middle. Put if 
tne aneurismal tumour should extend high up in the abdomen, along the external iliac, it 
is better to select the side of the abdomen, approaching the artery irom above, by making 
an incision from four to five inches in length, Irom about two inches above and to the left 
of the umbilicus, carried outwards in a curved direction towards the lumbar region, and 
terminating a little below the anterior superior iliac spine. The abdominal muscles (in either 
case) having been cautiously divided in succession, the tr&nsversalis fascia must be carefully 
cut through, and the peritoneum, together with the ureter, separated from the artery, and 
pushed aside ; the sucro-iliac articulation must then be felt for, and upon it the vessel will 
ne felt pulsating, and may be fully exposed in close connection with its accompanying 
vein. On the right side, both common iliac veins, as well as the inferior vena cavA, are 
in close connection with the artery, and must be carefully avoided. On the left side, the 
vein usually lies on the inner side, and behind the artery ; but it occasionally happens that 
the two common iliac veins are joined on the left instead of the right side, which would add 
much to the difficulty of an operation in such a case. The common iliac arterv may be so 
short that danger jnay be apprehended from secondary haemorrhage if a ligature Is applied to 
it. It would be preferable, m such a case, to tie both the external and internal iliacs near 
their origin. * 

Collateral Circulation ♦ principal agents in carrying on the collateral circulation after 

the application of a ligature to the common iliac, are, the anastomoses of the hemorrhoidal 
Jt> ranches of the internal iliac, with the superior hemorrhoidal from the inferior mesenteric ; 
the anastomoses of the uterine and ovarian arteries, and of the vesical arteries of opposite 
sides ; of the lateral sacral, with the middle sacral artery ; of the epigastric, with the internal 
mammary, inferior intercostal, and lumbar arteries; of the ilio-lumbtir, with the last lumbar 
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artery of the obturator artery, by means of its pubic branch, with the Teasel of the opposite 
side, and with the internal epigastric ; and of the gluteal, with the posterior branches of the 
sacral arteries. 


Internal Iliac Artery. (Fig. 227.) 

The internal iliac artery supplies the walls and viscera of the pelvis, the gene- 
rative organs, and inner side of the thigh. It is a short, thick vessel, smaller than 
the external iliac, and about an inch and a half in length, which arises at the point 
of bifurcation of the common iliac ; and, passing downwards to the upper margin 


227. — Arteries of the Felvis. 



of tho groat saero*Bciatic Foramen, divides into two large trunks, an anterior and 
posterior ; a partially obliterated cord, the hypogastric artery, extending from the 
extremity of the -vessel forwards to the bladder. 

Relatione , In front) with tho ureter, which separates it from "the peritoneum. 
Behind , with the internal iliac vein, the lnmbo-sacral nerve, the Pyriformis muscle. 
By its outer tide) near its origin with tho Psoas muscle. 
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Plan of the Relations of the Internal Iliao Artert. 


Outer side. 
Psoas magous. 


In front . 
Peritoneum. 
Ureter. 



* Internal \ 

I Iliac. • 


Behind, 

Internal iliac vein. 

Lumbo-sacral nerve. 

Pyriformis muscle. 

In the foetus, the internal iliao artery (hypogastric) is twice as large as the 
external iliac, and appears to be the continuation of the common iliac. Passing 
forwards to the bladder, it ascends along the sides of that viscus to its summit, to 
which it gives branches ; it then passes upwards along the back part of tho anterior 
wall of the abdomen to the umbilicus, converging towards its fellow of the opposite 
side. Having passed through the umbilical opening, the two arteries twine round 
the umbilical vein, forming with it the umbilical cord ; and, ultimately, ramify in 
the placenta. The portion of the vessel within the abdomen is called the hypo- 
gastric artery ; and that external to that cavity, the umbilical artery. 

At birth , when the placental articulation ceases, the upper portion of tho hypo- 
gastric artery, extending from the summit of the bladder upwards to the umbilicus, 
contracts, and ultimately dwindles to a solid fibrous cord; but the lower portion, 
extending from its origin (in what is now the internal iliac artery) for about ail 
inch and a half to tho Avail of the bladder, and thence to the summit of that organ, 
is not totally impervious, though it becomes considerably reduced in size; and 
serves to convey blood to the bladder, under the name of tho superior vesical 
artery. 

Peculiarities , as regards length. In two-thirds of a large number of eases, the length of 
the internal iliac varied between an inch and an inch and a-half ; in the remaining third, it 
whs more frequently longer than shorter, the maximum length being three inches, the 
minimum half an inch. 

The lengths of the common and internal iliac arteries bear an inverse proportion to each 
other, the internal iliac artery being long when the common iliac is short, and vice versa. 

As regards its place of division. The place of division of tho internal iliac varies between 
the upper margin of the sacrum, and the upper border of the sacro-aciatic foramen. 

The arteries of the two sides in a series of cases often differed in length, but neither 
seemed constantly to exceed- the oflier. 

Surgical Anatomy. The application of a ligature to the internal iliac artery may ho 
required in cases of aneurism or haemorrhage affecting one of its branches. The vessel 
may be secured by making an incision through the abdominal parietes in the iliac region, 
in a direction and to an extent similar to that for securing the common iliac j the tritns- 
versalis fascia hating been cautiously divided, and tho peritoneum pushed inwards from 
the iliac fossa towards the pelvis, the linger may feel the pulsation of the external iliac at. 
the bottom of the wound ; and, by tracing this vessel upwards, the internal iliac is arrived 
at, opposite the saero-ilftic articulation. It should bo remembered that the vein lies behind, 
and on the right side, a little external to the artery, and in close contact with it; the ureter 
and peritoneum, which lie in front, must also be avoided. The degree of facility in apply- 
ing a ligature to this vessel will mainly depend upon its length. It has been seen that, in, 
the great majority of the cases examined, the artery was short, varying from au inch to an 
iuch and a-lialf; in those cases, the artery is deeply seated in the pelvis ; when, on the con- 
ti ary, the vessel is longer, it is found partly above that cavity. If tho artery is very short, as 
occasionally happens, it would be preferable to apply a ligature to the common iliac, or upon 
the external and internal iliacs at their origin. 

Collateral Circulation. In Mr. Owen’s dissection of a case in which the internal iliao 
artery had been tied by Stevens ton years before death, for aneurism of the sciatic artery, 
the internal iliac was foujd impervious for about an inch above the point where the 
figAture had been Applied ; but the obliteration did not extend to the origin of tho external 
iliac, as the ilio-lumoar artery arose just above this point. Below the point of obliteration, 
the artery resumed its natural diameter, and continued so for half an inch ; the obturator. 
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lateral sacral, and gluteal, arising in succession from the latter portion. The obturator 
artory was entirely obliterated. The lateral sacral artery was as large as a crow’s quill, and 
had a very free anastomosis with the artery of the opposite side, and with the middle 
sacral artery. The sciatic artery was entirely obliterated as far as its point of connection 
with the aneurismal luinour ; but, on the distal side of the sac, it was continued down 
along the back of the thigh nearly as large in size as the femoral, being pervious about an 
inch below the sac by receiving an anastomosing* vessel from the profunda.* In addition to 
the anastomoses of the uterine and ovarian arteries; of Ihe opposite vesical arteries ; of the 
liaemorrlioidal branches of the internal iliac, with those from the inferior mesenteric; of the 
obturator artery, by moans of its pubic branch, with the vessel of the opposite side, and 
with the epigastric and internal circumflex ; by the anastomoses of the circumflex and per- 
forating branches of the femoral, with the sciatic ; of the gluteal, with the posterior branches 
of the sacral arteries ; of the ilio-lumbar, with the last lumbar ; of the lateral sacral, with 
the middle sacral ; and by the anastomoses of the circumflex iliac, with the ilio lumbar 
and gluteal. 

Branches of hie Internal Iliac. 


Th female. 


From the Anterior Trunk. 
Superior vesical. 
Middle vesical. 
Inferior vesical. 

Middle hremorrhoidal. 
Obturator. 

Internal pudic. 

Sciatic, 
f Uterine. 

1 Vagina!. 


From the Posterior Trunk. 
Gluteal. 
Ilio-lumbar. 
Lateral sacral. 


The superior vesical is that part of the foetal hypogastric artery which remains 
pervious after birth. It extends to the side of the bladder, distributing numerous 
branches to the body and fundus of the organ. From one of these a slender 
vessel is derived, which accompanies the vas deferens in its course to the testis, 
■where it anastomoses with the spermatic artery. This is the artery of the vas 
deferens. Other branches supply the ureter. 

The middle vesical, usually a branch of the superior, is distributed to the base 
of the bladder, and under surface of the vesiculm seminales. 

The inferior vesical arises from the anterior division of the internal iliac, in 
common with tlic middle htomorrhoidal, and is dist r ibuted to the base of the bladder, 
the prostate glnrul, and vesicuku seminales. The branches distributed to the 
prostate communicate with the corresponding vessel of the opposite side. 

The middle, hemorrhoidal artery usually arises together with the preceding 
vessel. It supplies the rectum, anastomosing with the other liiemorrhoidal 
arteries. . 4 

The uterine artery passes downwards from the anterior trunk of the internal 
iliac to the neck of the uterus. Ascending, in a tortuous course, on the side of 
this viseus, between tho layers of the broad ligament, it distributes branches to 
its substance, anastomosing, near its termination, with a branch from the ovarian 
artery. Branches from this vessel are also distributed to the bladder and ureter. 

The vayiiial artery is analogous to the inferior vesical in the male ; it descends 
upon the vagina, supplying its mucous membrane, and sending branches to the 
neck of the bladder and contiguous part of the rectum. 

The Obturator Artery usually arises from the anterior trunk of the internal 
iliac, frequently from the posterior. It passes forwards below the brim of the 
pelvis, to tlie canal in tho upper border of the obturator foramen, and escaping 
from the pelvic cavity through this aperture, divides into an internal and an 
external branch. In the pelvic cavity this vessel lies upon the pelvic fascia, 
beneath the peritoneum, and a little below tho obturator nerve ; and whilst passing 
through tho obturator foramen, is contained in an oblique canal, formed by the 
horizontal branch of tho pnbes, above ; and the arched border of the obturator# 
membrane, below. 
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Branches . Within the pelvis , the obturator artery gives off an iliac branch to 
the iliac fossa, which supplies the bone, and the Iliacus muscle, and anastomoses 
with the ilio-lumbar artery ; a vesical branchy which runs backwards to supply 
the bladder ; and a pubic branch , which is given off from the vessel just before it 
leaves the pelvic cavity. This branch asconds upon the back of the pubes, com- 
municating with offsets from the epigastric artery, and with the corresponding 
vessel of the opposite side. This branch is placed on the inner side of the femoral 
ring. External to the pelvis , the obturator artory divides into an external and 
an 'internal branch, which are deeply situated beneath the Obturator externus 
muscle ; skirting the circumference of the obturator foramen, they anastomose at 
the lower part of this aperture with each other, and with branches of the internal 
circumflex artery. 

The internal branch curves inwards along the inner margin of tho obturator 
foramen, distributing branches to tho Obturator muscles, Pectineus, Adductors, 
and Gracilis, and anastomoses with the external branch, and with tho internal 
circumflex artery. 

The external branch curves round tho outer margin of the foramon, to tho 
space between the Gemellus inferior and Quadratus femoris, where it anastomoses 
with the sciatic artery. It supplies tho Obturator muscles, anastomoses, as it 
passes backwards, with the internal circumflex, and sends a branch to tho hip- 
joint through the cotyloid notch, which ramifies on the round ligament as far as 
tho head of the femur. 

Peculiarities. In two out of every three cases tlie obturator arises from the internal iliac ; 
in one case in 8 J from the epigastric ; and in about one in seventy- two cases by two roots 
from both vessels. It arises in about the same proportion from the external iliac artory. 
The origin of the obturator from the epigastric is not commonly found on both sides of the 
same body. 

When the obturator artery arises at the front of the pelvis from the epigastric, it descends 
almost vertically to tho upper part of the obturator foramen. Tho artery in this course 
usually lies in contact with the external iliac vein, and on the outer side of the femoral ring 
(228, fig. 1); in such cases it would not be endangered in the operations for femoral hernia. 
Occasionally, however, it curves inwards along the free margin of Gimbernat’s ligament 
(228, fig. 2), and under such circumstances would almost completely encircle the neck of a 
hernial sac (supposing a hernia to exist in such a case), and would be in great danger of being 
wounded if an operation was performed. 


228. — Variations in Origin and Course of Obturator Artery. 



Tho Internal Pudic is the smaller of tho two terminal branches of the anterior 
trank of the internal iliac, and supplies tho external organs of generation. It 
passes downwards and outwards to the lower border of the great sacro-sciatic 
foramen, and emerges from the pelvis between tho Pyriformis and Coccygeus 
muscles ; it then crosses tho spine of the ischium, and re-enters the pelvis through 
the lesser sacro-sciatic foramen. The artery now crosses the Obturator intemus 
muscle, to tlie ramus of the ischium, being covered by the obturator fascia, and 
situated about an inch and a half from tho margin of the tuberosity ; it then 
ascends forwards and upwards along tho ramus of the ischium, pierces the posterior * 
layer of the deep perinaeal fascia, and runs forwards along the inner margin of tho 
# ramus of the pubes ; finally, it perforates the anterior layer of tho deep perinseal 
fascia, and divides into its two terminal branches, the dorsal arteiy of tho penis r 
and the artery of the corpus cavcmosum. 
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Relations . In the first part of its course, within the pelvis, it lies in front of 
the Pyriformis muscle and sacral , plexus of nerves, and on the outer side of the 
rectum (on the left side). As it crosses the spine of the ischium, it is covered 
by the Gluteus maximus, and groat sacro-sciatic ligament. In the pelvis, it lies 
on the outer side of the ischio-rectal fossa, upon the surface of the Obturator 
intemus muscle, contained in a fibrous canal formed by the obturator fascia and 
tlfe falciform process of tho great sacro-sciatic ligament. It is accompanied by 
the pudic veins, and the internal pudic nerve. 


229. — The Internal Pudic Artery and its Branches. 



Peculiarities. Tho intemnl pudic is sometimes smaller than usual, or fails to > give 1 offoi no 0* 
two of its usual branches; in ‘such cases, the deficiency is supplied hybranches denvedfrom 
an additional vessel, tho accessory pudic, which generally arises from tho 
its exit from the groat sacro-sciatic foremen, and passes forwards near the base of the W a 
on the upper part of the prostate gland, to tho permmum, where it gives oft the branch^ 
usuallv derived from the pudic artery. The deficiency moat frequently met with, is that 

SKK StaSiT “.So fmd. - th/nrtotj of lb. tall , th, TOT .f Ml. I 

and arteria dorsalis penis being derived from the accessory pudic. P. other two 

minate as the superficial perimeal, the artery of the bulb being derived, with the other iw 

’TiJass SrSrTS* .b. g i»d 

* interest in a surgical point of view, as this vessel is in danger of being wounded m the late 
operation of lithotomy. 


Branthet. Within the pelvis, the internal pudic gives off several small 
which supply the muscles, sacral nerves, and pelvio viscera. In the pennaum 
following branches are given off: ^ ^ 
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Inferior or external hemorrhoidal. Artery of the bulb. 

Superficial perineal. Artery of the corpus cavernosum. 

Transverse perineal. Dorsal artery of the penis. 

The external hcemorrhoidal are two or three small arteries, which arise from 
the internal pudicas it passes above the tuberosity of the ischium. Crossing the 
ischio-rectal fossa, they are distributed to tho muscles and integument of the anal 
region. 

The superficial perinatal artery supplies the scrotum and muscles and integu- 
ment of the perimBum. It arises from the internal pudic, in front of tho preceding 
branches, and piercing the lower border of the deep periuceal fascia, runs across 
the Transversus perincei, and through the triangular space between tho Accelerator 
urineo and Erector penis, both of which it supplies, and is finally distributed to the 
skin of the scrotum and dartos. In its passage through the per hue um it lies 
beneath the superficial perineeal fascia. 

The transverse perinatal is a small branch which arises either from tho internal 
pudic, or from the superficial perinatal artery as it crosses the Transversus porinan 
muscle. Piercing the lower border of the deep perineeal fascia, it runs trans- 
versely inwards along the cutaneous surface of tho Transversus perincei muscle, 
which it supplies, as well as the structures between the anus and bulb of the 
urethra. 

The artery of the bulb is a large but very short vessel which arises from the in- 
ternal pudic between the two layers of the deep perinnoal fascia, and passing nearly 
transversely inwards, pierces the bulb of the urethra, in which it ramifies. It 
gives off a small branch which descends to supply Cowper’s gland. This artery 
is of considerable importance in a surgical point of view, as it is in danger of 
being wounded in tho lateral operation of lithotomy, an accident usually attended 
in the adult with alarming heemorrhago. The vessel is sometimes very small, 
occasionally wanting, or even double. It sometimes arises from the internal pudic 
earlier than usual, and crosses the porinamm to reach the back part of the bulb. 
In such a case the vessel could hardly fail to be wounded in the performance of 
the lateral operation for lithotomy. If, on the contrary, it should arise from an ac- 
cessory pudic, it lies more forward than usual, and is out of dan gent in the operation. 

The artery of the carpus cavernosum , one of the terminal branches of the internal 
pudic, arises from that vessel while it is situated between the crus penis and the 
ramus of the pubes ; piercing the crus penis obliquely, it runs forwards in the 
corpus cavernosum by the side of the septum, pectiniforme, to which its branches 
are distributed. 

The dorsal artery of the penis ascends between the crus and pubic symphysis, 
and piercing the suspensory ligament, runs forwards on the dorsum of the penis to 
the glans, where it divides into two branches, which supply the glans and prepuce. 
On the dorsum of the penis, it lies immediately beneath the integument, parallel 
with the dorsal vein, and the corresponding artery of the opposite side. R supplies 
the integument and fibrous sheath of the corpus cavernosum. 

The internal pudic artery in the female is smaller than in tho male. Its origin 
and course are similar, and there is considerable analogy in the distribution of its 
branches. The superficial artery supplies the labia pudenda ; tho artery of the 
bulb supplies the erectile tissue of the bulb of the vagina, whilst the two terminal 
branches supply the clitoris ; the artery of the corpus cavernosum, the cavernous 
body of tho clitoris ; and tho arteria dorsalis clitoridis, tho dorsum of that organ. 

The Sciatic Artery (fig, 230), the larger of the two terminal branches of the 
anterior trunk of the internal iliac, is distributed to the muscles on the back of 
the pelvis. It passes down to the lower part of the great sacro-sciatic foramen* 
behind the internal pudic, resting on the sacral plexus of nerves and Pyriformis 
muscle, and escapes from the pelvis between the Pyriformis and Coccygeus. It 
then descends in the interval between the trochanter major and tuberosity of the 
ischium, accompanied by the sciatic nerves, and covered by the Glutens maximus 
and divides into branches, which supply the deep muscles at the back of tho hip. 
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Within the pelvis it distributes branches to the Pyriformis, Coccygous, and 
Levator ani muscles ; some htemorrhoidal branches, which supply the rectum, and 
occasionally take the place of the middle hmmorrhoidal artery; and vesical 
branches to the base and neck of the bladder, vesiculee seminales, and prostate 
gland. External to the pelvis, it gives off the coccygeal, inferior gluteal, comes 
nervi ischiadici, muscular, and articular branches. 

The coccygeal branch 

230.— The Arteries of the Gluteal and Posterior runs inwards, pierces the 

I< enioral Regions. great sacro-sciatic liga- 

^ mont, and supplies the 
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vessel, which accompanies 
the great sciatic nerve for 
a short distance; it then 
penetrates it, and runs in 
tlXZjCm substance to the lower 

supply the muscles on the 
back part of the hip, anas- 
tomosing with the gluteal, 
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Some articular branches 
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internal iliac, and appears 
to be the continuatiori of 

u P1 )or border of the Pyri- 
Articular formis muscle, and imme- 

ms *M**iar Within the pelvis, it gives 

off a few muscular branches 
to the Piacus, Pyriformis, 
and Obturator internus, 

and just previous to quitting that cavity a nutrient artory, which enters the 
ilium. 

The superficial branch passes beneath the Gluteus maximus, and divides into • 
numerous branches, some of which supply that muscle, whilst others per- 
forate its tendinous origin, and supply the integument covering the posterior 
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surface of the sacrum, anastoniosing with the posterior branches of the sacral 
arteries. 

The deep branch runs between the Gluteus medins and minimus, and sub- 
divides into two. Of these, the superior division, continuing the original course of 
the vessel, passes along the upper border of the Gluteus minimus to the anterior 
superior spine of the ilium, anastomosing with the circumflex iliac and ascending 
branches of the external circumflex artery. The inferior division crosses the 
Gluteus minimus obliquely to the trochanter major, distributing branches to the 
Glutei muscles, and inosculates with the external circumflex artery. Some 
branches pierce the Glutens minimus to supply tho hip-joint. 

The llio-Lumbar Artery ascends beneath the Psoas muscle and external iliac 
vessels, to the upper part of the iliac fossa, where it divides into a lumbar and an 
iliac branch. 

The lumbar branch supplies the Psoas and Quadratus lumborum muscles, 
anastomosing with the last lumbar artery, and sends a small spinal branch through 
the intervertebral foramen, between the last lumbar vertebra and the sacrum, into 
the spinal canal, to supply the spinal cord and its membranes. 

Tho iliac branch descends to supply the Iliacus internus, some offsets running 
between the muscle and the hone, one of which enters an oblique canal to supply 
the diploe, whilst others run along the crest of the ilium, distributing branches to 
the Gluteal and Abdominal muscles, and anastomosing in their course with the 
gluteal, circumflex iliac’, external circumflex, and epigastric arteries. 

The Lateral Sacral Arteries (fig. 227) are usually two in number on each side, 
superior and inferior. 

The superior , which is of large size, passes inwards, and, after anastomosing with 
branches from the middle sacral, enters the first or second sacral foramen, is 
distributed to the contents of the sacral canal, and escaping by the corresponding 
posterior sacral foramen, supplies the skin and muscles on tho dorsum of tho 
sacrum. 

The inferior branch passes obliquely across tho front of the Pyriformis muscle, 
and sacral nerves to the inner side of the anterior sacral foramina, descends on 
the front of the sacrum, and anastomoses over the coccyx with^the sacra media 
and opposite lateral sacral arteries. In its course, it gives off branches, which 
enter tho anterior sacral foramina: these, after supplying the bones and membranes 
of the interior of the spinal canal, escape by the posterior sacral foramina, and are 
distributed to the muscles and skin on tho dorsal surface of tho sacrum. 

External Iliac Artery. (Fig. 227.) 

The external iliac artery is the chief vessel which supplies the lower limb. # It 
is larger in the adult than the internal iliac, and passes obliquely downwards and 
outwards along the inner border of the Psoas muscle, from the bifurcation of the 
common iliac to the femoral arch, where it enters the thigh, and becomes the 
femoral artery. Tho course of this vessel would be indicated by a lino drawn 
from tho left side of the umbilicus to a point midway between tho anterior superior 
spinous processes of the ilium and the symphysis pubis. 

Relations . In front, with tho peritoneum, superitoneal areolar tissue, tho 
intestines, and a thin layer of fascia, derived from tho iliac fascia, which surrounds 
the artery and vein. At its origin it is occasionally crossed by the ureter. Tho 
spermatic vessels descend for some distance upon it near its termination, and it is 
crossed in this situation by a branch of the gcnito-crural nerve and the circumflex 
iliac vein ; the vas deforens curves down along its inner side. Behind , it is in 
relation with the exterual iliac vein, which, at the femoral arch, lies at its inner 
side ; on the left side the vein is altogether internal to the artery. Externally , it 
rests against the F$oas muscle, from which it is separated by the iliae fascia. 
Tho artery rests upon this muscle near Poupart’s ligament. Numerous 
lymphatic vessels and glands are found lying on tho front and inner side of the 
vessel* 
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Plan op tite Relations op the External Iliac Artery. 
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Surgical Anatomy. The application of a ligature to tho external iliac may ho required in 
cases of aneurism of the femoral artery, or in ca^os of secondary lwruorrhage, after the latter 
vessel has beeu tied for popliteal aneurism. This vessel may bo secured in any part of its 
course, excepting near its upper end, which is to be avoided on account of the proximity of 
the great stream of blood in the internal iliac, aud near its lower end, which should also bo 
avoided, on account of the proximity of the epigastric and circumflex iliac vessels. One of 
the chief points in the performance of the operation is to secure the vessel without injury to 
the peritoneum. The patient having been placed in the recumbent position, an incision 
should be made, commencing below at a point about three quarters of an inch above I’oupart's 
ligament, and a little external to its centre, and running upwards and outwards, parallel to 
I’oupart's ligament, to a point above the anterior superior spine of the ilium. When the 
artery is deeply seated, more room will be required, and may be obtained by curving the 
incision from the point last named inwards towards the umbilicus for a short distance ; or, if 
the lower part of the artery is to be reached, the surgeon may commence the incision nearer 
the inner end of I’oupart’s ligament, taking care to avoid the epigastric artery. Abernethy, 
who tirst tied this artery, made his incision in the course of the vessel. The precise Hue of 
incision selected is of less moment, provided tui easy access to the deeper parts is secured. The 
abdominal muscles and transversals fascia having been cautiously divided, the peritoneum 
should be separated from tho iliac fossa and pushed towards the pelvis ; and on introducing 
the linger to the bottom of the wound tho artery may be felt pulsating along the inner border 
of the l’soas niuscfe. Van external iliac vein is generally found on tho inner side of the artery, 
arid must bo cautiously separated from it by the finger-nail, or handle of the knife, and the 
aneurism needle should be introduced on tho inner side, betweeu the artery and vein. 

Collateral Circulation. The principal anastomoses in carrying on the collateral circulation, 
after the application of a ligature to the external iliac, are — the ilio-lumbar with the circum- 
flex iliac ; the gluteal with the external circumflex ; tho obturator with the internal circum- 
flex ; A he septic with the superior perforating and circumflex branches of the profunda artery ; 
tho internal pudic with the external pudic, and with the internal circumflex. When the 
obturator arises from the epigastric, it is supplied with blood by branches, cither from tho 
internal iliac, die lateral sacral, or the internal pudic. The epigastric receives its supply from 
the internal mammary and inferior intercostal arteries, and from the internal iliac, by the 
anastomoses of its branches with the obturator. 

In the dissection of a limb, eighteen years after the successful ligature of the external iliac 
artery, by Sir A. Cooper, which is to bo found in Guy’s Hospital Reports, vol. i, p. 50, tho 
anastomosing branches are described in three sets. An antenor set. 1. A very largo branch 
from the ilio-lumbar artery to tho circumflex iliac; 2. Another branch from the ilio-lumbar, 
joined by one from the obturator, and breaking up into numerous tortuous branches to 
anastomose with the external circumflex; 3. Two other branches from the obturator, which 
passed ovor the brim of the pelvis, communicated with the epigastric, and then broke up into 
a plexus to anastomose with the internal circumflex. An internal set. J {ranches given off 
from tho obturator, after quitting the pelvis, which ramified among tho adductor muscles on 
the inner side of the hip-joint, and joined most freely with branches of the internal circumflex. 
A posterior set. 1 . Three large branches from the gluteal to the external circumflex ; 2. Several 
branches from the sciatic around the great sciatic notch to the internal and external circumflex, 
and the perforating branches of the profunda. 

Branches, Besides several small branches to the Psoas muscles and the neigh- 
bouring lymphatic glands, tho external iliac gives off two branches of considerable 
size, the 

Epigastric. Circumflex iliac. 

Tho Epigastric artery arises from tho external iliac, a few linos above Pou part's 
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ligament. It at first descends to reach this ligament, and then ascends obliquely 
inwards between the peritoneum and transversalis fascia, to the margin of tho 
sheath of tho Rectus muscle. Having perforated the sheath near its lower third, 
it runs vertically upwards behind the Rectus, to which it is distributed, dividing 
into n um erous branches, which anastomose abovo the umbilicus with the terminal 
branches of the internal mammary and inferior intercostal arteries. It is accom- 
panied by two veins, which usually unite into a single trunk before their termina- 
tion in tho external iliac vein. As this artery ascends from Poupart’s ligament 
to the Rectus, it lies behind the inguinal canal, to tho inner side of the internal 
abdominal ring, and immediately abovo the femoral ring. The vas deferens in the 
male, and the round ligament in the female, cross behind the artery in descending 
into the pelvis. 

Branches . Tho branches of this vessel are tho following : tho cremasteric , 
which accompanies tho spermatic cord, and supplies the Cremaster musclo, anasto- 
mosing with tho spermatic artery; a pubic branch , which runs across Poupart's 
ligament, and then desconds behind the pubes to tho inner side of the femoral ring, 
nud anastomoses with offsets from the obturator artery ; muscular branches , some 
of which are distributed to the abdominal muscles and peritoneum, anastomosing 
wifli tlic lumbar and circumflex iliac arteries ; others perforate tho tendon of the 
External oblique and supply tho integument, anastomosing with branches of the 
external epigastric. 

Peculiarities. The origin of tho epigastric may take place from any part of the external iliac 
between Poupart's ligament and two inches and a half above it ; or it may arise below this 
ligament, from tho femoral, or from the deep femoral. 

Union with Branches. It frequently arises from the external iliac, by a common trunk with 
tho obturator. Sometimes the epigastric arises from the obturator, the latter vessel being 
furnished by the internal iliac, or the epigastric may be formed of two branches, one derived 
from the external iliac, the others from tho internal iliac. 

The circumflex iliac artery arises from the outer side of tho external iliac, 
nearly opposite tho epigastric artery. It ascends obliquely outwards behind 
Poupart's ligament, and runs along the inner surface of the crest of the ilium to 
about its middle, where it pierces the Transversalis, and runs backwards between 
that muscle and the Internal oblique, to anastomose with the ilio-lumbar and 
gluteal arteries. Opposite tho anterior superior spino of the ilium, it gives oft' a 
large branch, which ascends between the Internal oblique and Transversalis 
muscles, supplying them and anastomosing with the lumbar and epigastric arteries. 
The circumflex iliac artery is accompanied by two veins. These unito into a single 
trunk which crosses tho external iliac artery just above Poupart’s ligament, and 
enters the external iliac vein. 

Femoral Artery. (Fig. 231.) 

The femoral artery is the continuation of tho external iliac. It commences 
immediately beneath Poupart’s ligament, midway between the anterior superior 
spino of the ilium and the symphysis pubis, and passing down tho fore part and 
inner side of the thigh, terminates at the opening in the Adductor magnus, at the 
junction of the middle with the lower third of the thigh, where it becomes the 
poplitoal artery. A line drawn from a point midway between the anterior superior 
spine of the ilium and the symphysis pubis to the inner side of tho inner condyle of 
the femur, will be nearly parallel with the courso of the artory. This vessel, at the 
upper part of the thigh, lies a little internal to the head of the femur; in the lower 
part of its course, on the inner side of the shaft of the bone, and between these 
two parts, the vessel is separated from the bone by a considerable interval. 

In the upper third of the thigh the femoral artery is very superficial, being covered 
by the integument, inguinal glands, and the superficial and deep fascia, and is con- 
tained in a triangular space, called * Scacpa's triangle.’ 

Scarpa 1 s Triangle. Scarpa’s triangle corresponds to the depression seen imme- 
diately below the fold of the groin. It is a triangular space, tho apex of which 
is directed downwards, and the sides of which are formed externally by the 
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Sartor ius, internally by the Adductor longus, and above by Poupart’a ligament. 
The floor of this space is formed from without inwards by the Iliacus, Psoas, 
Pectineus, Adductor longus, hud a small part of the Adductor brevis muscles ; 
and it is divided into two nearly equal parts by the femoral vessels, which extend 
from the middle of its base to its apex ; the artery giving off in this situation 
its cutaneous and profunda branches, the vein receiving the deep femoral and 
internal saphenous veins. In this space the femoral artery rests on the inner 

margin of tho Psoas mus- 
23 1. —Surgical Anatomy of tho Femoral Artery. cle, which separates it from 

the capsular ligament of 
tho hip-joint. The artery 
in this situation has in 
front of it filaments from 
tho crural branch of the 
genito-crural nerve, and 
branches from the anterior 
crural, ono of which is 
usually of considerable size; 
behind the artery is the 
branch to tho Pectineus 
from the anterior crural. 
Tho femoral vein lies at 
its inner sido, between the 
margins of the Pectineus 
and Psoas muscles. The 
anterior crural nerve lies 
about half an inch to the 
outer side of the fomoral 
art cry, deeply imbedded 
between tho Iliacus and 
Psoas muscles. The femoral 
artery and vein are en- 
closed in a strong fibrous 
sheath, formed by fibrous 
and cellular tissue, and by 
a process of fascia sent in- 
wards, from the fascia lata ; 
the vessels are separated, 
however, from one another 
by thin fibrous partitions. 

In the middle third of 
the thigh , the femoral ar- 
tery is more deeply seated, 
being covered by the in- 
tegument, the superficial 
and deep fascia, and the 
Sartorius, and is contained 
in an aponeurotic canal, 
formed by a denso fibrous 
band, which extends trans- 
versely from the Vastus 
internus to "the tendons of 
the Adductor longus and 
magnus muscles. In this 
part of its course it lies 
in a depression, bounded externally by the Vastus internus, internally by the 
Adductor longus and Adductor m&gnus. The femoral vein lies on the outer side 
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of the artery, in close opposition with it, and, still more externally, is the internal 
(long) saphenous nerve. 

Relations. From above dcnmwards , the femoral artery rests upon the Psoas 
m us cle, which separates it from the margin of the pelvis and capsular ligament of 
the hip ; it is next separated from the Pectineus by the profunda vessels and femoral 
vein ; it then lies upon the Adductor longus ; and lastly, upon the tendon of the 
Adductor magnus, the femoral vein being interposed. To its inner side , it is in 
relation above, with the femoral vein, nnd, lower down, with the Adductor longus, 
and Sartorius. To its outer side, the Vastus interims separates it from the femur, 
in the lower part of its course. 

The femoral vein, at Pou part’s ligament, lies close to tho inner side of the artery, 
separated from it by a thin fibrous partition, but, as it descends, gets behind it, and 
then to its outer side. 

The internal saphenous verve is situated on the outer side of the artery, in 
the middle third of the thigh, beneath the uponcurotic covering, but not usually 
within tlie sheath of the vessels. Small cutaneous nerves cross the front of tho 
sheath. 

Plan of the Relations of the Femoral Artery. 

In front „ 

Fascia lata. 

Branch of anterior crural nerve. 

Sartorius. 

Long saphenous nerve. 

Aponeurotic covering of Hunter's canal. 


Inner side. 

S' 

Outer side. 

Femoral vein (at upper part.) 

I Femoral \ 

Vastus interims. 

Adductor longus. 

l A vtery. 1 

Femoral vein (at lower part.) 

Sartorius. 

Behind. 

Psoas muscle. 
Profunda vein. 
Pectineus muscle. 
Adductor longus. 
Femoral vein. 
Adductor magnus. 


Peculiarities. Double femoral re-united. Four cases are at present recorded, in which the 
femoral artery divided into two trunks below the origin of the profunda, and became re-united 
near the opening in the Adductor magnus, so as to form a single popliteal artery. O110 of 
them occurred in a patient operated upon for popliteal aneurism. 

, Change of Position. A similar number of cases have been recorded, in which the femoral 
artery was situated at tlie back of the thigh, the vessel being continuous above with tlie in- 
ternal iliac, escaping from the pelvis through the great sacro-sciatic foramen, and accompany- 
ing the great sciatic nerve to the popliteal space, where its division occurred in the usual 
manner. 

Position of the J em. The femoral vein is occasionally placed along the inner side of the 
artery, throughout the entire extent of Scarpa’s triangle ; or it may be slit, so that It large 
vein is placed on each side of the artery for a greater or less extent. 

Origin of the Profunda. This vessel occasionally arises from the inner side, and more rarely, 
from the back of the common trunk ; but the more important peculiarity, in a surgical point 
Of view, is that which relates to the height at which the vessel arises from the femoral. In 
three-fourths of a large number of cases, it arose between one or two inches below Poupart's 
ligament ; ill a few cases, the distance was less than an inch ; more rarely, opposite the liga- 
ment ; and in one case, above Poupart’s ligament, from the external iliac. Occasion ally, the 
distance between -the origin of the vessel and Poupart’s ligament exceeds two inches, and in 
one case it was found to be as much as four inches. 

/Surgical Anatomy. Compression of the femoral artery, which is constantly requisite in 
amputations and other operations on the lower limb, is most effectually made immediately 
below Poupart’s ligament. In this situation the artery is very superficial, and is merely 
•separated from the margin of the acetabulum and front of the head of the femur, by the 
Psoas muscle; so that the surgeon, by means of his thumb, or a compressor, may effectually 
control tfce circulation through it. This vessel may also bo compressed in the middle third 
of the thigh, by placing a compress over the artery, beneath the tourniquet, and directing 
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the pressure from within outwards, bo as to compress the vessel on the inner side of the shaft 
of the femur. 

. The application of a ligature to the femoral artery may be required in cases of wound 
or aneurism of the arteries of the leg, of the popliteal or femoral ; and the vessel may be 
exposed and tied in Any part of its course. The great depth of this vessel at its lower part, 
its close connection with important structures^ and the density of its sheath, render the 
operation in this situation one of much greater difficulty than the application of a ligature at 
its upper part, where it is more superficial. 

Ligature of the femoral artery, within two inches of its origin, is usually considered 
unsafe, on account of the connection of large branches with it, the epigastric and circumflex 
iliac arising just above its origin ; the profunda, from one to two inches below, occasionally, 
also, one of the circumflex arteries arises from the vessel in the interspace between these. 
The profunda sometimos arises higher than the point above-mentioned, and rarely between 
two or three inches (in one case four), below Poupart’s ligament, it would appear, then, 
that the most favourable situation for the application of a ligature to the femoral, is between 
four and live inches from its point of origin. In order to expose the artery in this situation, 
an incision, between two and three inches long, should be made in tlio course of the vessel, 
the patient lying in the recumbent position, with the limb slightly flexed and adducted. 
A large vein is frequently met with, passing in the course of the artery to join the saphena; 
this must be avoided, and the fascia lata having been cautiously divided, and the Sartorius 
exposed, that muscle must be drawn outwards, in order to fully expose the slieath of 
the vessels. Tho linger being introduced into the wound, and the pulsation of the artery 
felt, tho sheath should be divided over the artery to a sufficient extent to allow of the 
introduction of the ligature, but no further; otherwise tho nutrition of the coats of the 
vessel may be interfered with, or muscular brunches which arise from the vessel at irregular 
intervals may be divided. In this part of the operation, a small nerve which crosses the 
slieath should bo avoided. The aneurism needle must be carefully introduced and kept 
close to the artery, to avoid the femoral vein, which lies behind the vessel in this part of 
its course. * 

To expose the artery in tho middle of the thigh, an incision should be made through 
the integument, between three and four inches in length, over tho inner margin of tho 
Sartorius, taking care to avoid the internal saphenous vein, the situation of which may be 
previously known by compressing it higher up m the thigh. The fascia lata having been 
divided, and the Sartorius muscle exposed, it should be drawn outwards, when the strong, 
fascia which is stretched across from the Adductors to the Vastus internus, will be exposed, 
and must he freely divided ; the sheath of the vessels is now seen, and must bo opened, and 
the artery secured by passing the aneurism needle between the vein and artery, in the 
direction from within outwards. The femoral vein in this situation lies 011 the outer side of 
the artery, the long saphenous nerve on its anterior and outer sido. 

It has been seen that the femoral artery occasionally divides into two trunks, below tho 
origin of the profunda. If, in the operation for tying the femoral, two vessels are met with, 
the surgeon should alternately compress each, in order to ascertain which vessel is connected 
with the aneurismal tumour, or with the bleeding from the wound, and that one only should 
be tied which controls the pulsation or haemorrhage. If, however, it is necessary to compress 
both vessels before the circulation in the tumour is controlled, both should be tied, as it 
would be probable that they became re-unitod, os in tho four instances referred to above. 

Collate?'al Circulation. When the common femoial is tied, the main channels for carrying 
on the circulation are the anastomoses of the gluteal and circumflex iliac arteries above with 
the external circumflex below ; of the obturator and sciatic above with the internal circumflex 
below ; of the ilio-lumbar with the external circumflex, and of the comes nervi isebiadiei 
with the arteries in the ham. 

The principal agents in carrying on the collateral circulation after ligaturo of the superficial 
femoral artery are, according to Sir A. Cooper, as follows.* 

‘The artena profunda formed the new channel for the blood.’ ‘The first artery sent off 
passed down close to the back of the thigh bone, and entered the two superior articular 
branches of the popliteal artery.* 

* The second new large vessel arising from the profunda at the same part with the former, 
passed down by the inner side of the Biceps muscle, to an artery of the popliteal whieh 
was distributed to the Gastrocnemius muscle ; whilst a third artery dividing into several 
branches passed down with the sciatic nerve behind the knee-joint, and some of its branches 
united themselves with the inferior articular arteries of the popliteal, with some recurrent 
branches of those arteries, with arteries passing to the Gastrocnemii, and, lastly, with the 
origin of the anterior and posterior tibial arteries.' 

‘ It appears then that it is those branches of the profunda which accompany the sciatic 
nerve that are the principal supporters of the new circulation.' 

In Porta’s workf (Tab. xii. xiii.) is a good representation of the collateral circulation 
after the ligature of the femoral artery. The patient had survived the operation three years. 
The lower part of the artery is, at least, as large as the upper ; about two inches of the vessel 
appear to have been obliterated. The external and internal circumflex arteries are seefl 
anastomosing by a great number of branches with the lower branches of the femoral (inus- 

• Metl.-Chir . Tran*. t vol. ii. 181 x. t AHcrazioni patologiche dellc Art eric. 
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cular and anastomotica magna), and with the articular branches of the popliteal. The 
branches from the external circumflex are extremely large and numerous, oue very distinct 
anastomosis can be traced between this artery on the outside, and the anastomotica xnagna on 
the inside, through the intervention of the superior external articular artery with which they 
both anastomose, and blood reaches even the anterior tibial recurrent from the external cir- 
cumflex by means of an anastomosis with the same external articular artery. The perforating 
branches of the profunda are also seen bringing blood round the obliterated portion of the 
artery into long branches (muscular) which have been given off just below that portion. 
The termination of the profunda itself anastomoses most freely with the superior external 
articular. A lonjr branch of anastomosis is also traced down from the internal iliac by means 
of the comes ncrvi ischiadic! of the sciatic which anastomoses on tho popliteal nerves with 
branches from the popliteal and posterior tibial arteries, lu this case the anastomosis had 
been too free, since the pulsation and growth of the aneurism recurred, and tho patient died 
after ligature of the external iliac. 

There is an interesting preparation in the Museum of the Royal College of Surgoons, of 
a limb on which John Iiuntor had tied tho femoral artery fifty years before the patient's 
death. The whole of the superficial femoral and popliteal artery seems to have been 
obliterated. The anastomosis by means of the comes norvi ischiadici, which is shown in 
Porta’s plate, is distinctly seen : the external circumfiex, and the termination of the profunda 
artery, seem to have been tho chief channels of anastomosis; but the injection has not been 
a very successful one. 


Branches. The branches of the femoral artery are tho 

Superficial epigastric. 

Superficial circumflex iliac. 

Superficial external pudic. 

Deep external pudic. 

f External circumflex. 

Profunda. < Internal circumflex. 

L Three perforating. 

Muscular. 

Anastomotica magna. 

The superficial epigastric arises from the femoral, about half an inch below 
Poupart’s ligament, and, passing through the saphenous opening in the fascia lata, 
ascends on to the abdomen, in the superficial fascia covering tho external oblique 
muscle, nearly as high as the umbilicus. It distributes branches to tho inguinal 
glands, the superficial fascia and the integument, anastomosing with branches of tho 
deep epigastric and internal mammary arteries. 

The superficial circumflex iliac , tho smallest of the cutaneous branches, arises 
close to the preceding, and, piercing the fascia lata, runs outwards, parallel with 
Poupart’s ligament, as far as tho crest of the ilium, dividing into branches which 
supply the integument of the groin, the superficial fascia, and inguinal glands, 
anastomosing with the circumflex iliac, and with the gluteal and external cir- 
cumflex arteries. 

The superficial external pudic (superior), arises from the inner side of tho 
femoral artery, close to the preceding vessels, and, after piercing the fascia lata 
at the saphenous opening, passQs inwards, across the spermatic cord, to be 
distributed to the integument on the lower part of the abdomen, and of the penis 
and scrotum in the male, and to the labia in the female, anastomosing with branches 
of the internal pudic. 

The deep external pudic (inferior), more deeply seated than the preceding, passes 
inwards on the Pectineus muscle, covered by the fascia lata, which it pierces oppo- 
site the ramus of the pubes, its branches being distributed, in the male, to tho 
integument of tlje scrotum and perinaeum, and in the female, to the labium, anas- 
tomosing with branches of the superficial perinoeal artery. 

The Profmda Femork (deep femoral artery) nearly equals tho size of the 
superficial femoral. It arises from the outer and back part of the femoral artery, 
from one to two inches below Poupart’s ligament. It at first lies on the outer 
side of the superficial femoral, and then passes beneath it and the femoral vein to 
the inner side of the femur, and terminates at the lower third of the thigh in a 
small branch, which piercos tho Adductor magnus, to be distributed to the flexor 
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muscles on the back of the thigh, anastomosing with branches of tho popliteal 
and inferior perforating arteries. 

Relations. Behind, it lies first upon the Iliacus, and then on the Adductor 
brevis and Adductor magnus muscles. In front , it is separated from the femoral 
artery, above by the femoral and profunda veins, and below by tho Adductor 
longus. On its outer side , the origin of tho Yastus intemus separates it from 
the femur. 

Plan of the Relations of the Profunda Artery. 


In front. 

Femoral and profunda veins. 
Adductor longus. 


Outer tide. 
Vastus interims. 



Behind. 

Iliac* us. 

Adductor brevis. 

Adductor magnus. 

The External Circumflex Artery supplies the muscles on tho front of tho thigh. It 
arises from the outer side of the profunda, passes horizontally outwards, between tho 
divisions of the anterior crural nerve, and beneath the Sartorius and Rectus muscles, 
and divides into three sets of branches, ascending, transverse, and descending. 

The ascending branches pass upwards, beneath the Tensor vagina) femoris muscle, 
to tho outer side of the hip, anastomosing with the terminal branches of the gluteal 
and circumflex iliac arteries. 

Tho descending branches , three or four in number, pass downwards, beneath 
the Rectus, upon the Yasti muscles, to which they are distributed, one or two 
passing beneath the Vastus externus as far as the knee, anastomosing with tho 
superior articular branches of the popliteal artery. 

The transverse branches , the smallest and least numerous, pass outwards over 
tho Crurams, pierce the Vastus externus, and wind round the femur to its back 
part, just below the great trochanter, anastomosing at the back of the thigh with 
the internal circumflex, sciatic, and superior perforating arteries. 

Tho Internal Circumflex Artery , smaller than the external, arises from the 
inner and back part of the profunda, and winds round the inner side of tho 
femur, between tho Pecfcineua and Psoas muscles. On reaching the tendon of the 
Obturator externus, it gives off two branches, one of which ascends to be dis- 
tributed to tho Adductor muscles, the Gracilis, and Obturator externus, anasto- 
mosing with the obturator artery ; the other descends, and passes beneath the 
Adductor brevis, to supply it and the great Adductor ; while tho continuation of 
the vessel passes backwards, between the Quadratus femoris and upper border of 
the Adductor magnus, anastomosing with the sciatic, external circumflex, and 
superior perforating arteries. Opposite the hip-joint, this branch gives off an 
articular vessel, which enters the joint beneath tho transverse ligament; and 
after supplying the adipose tissue, passes along the round ligament to the head of 
the bone. 


The Perforating Arteries (fig. 230), usually three in number, are so called from 
their perforating the tendonB of the Adductor brevis and magnus^ muscles to reach 
the back of the thigh. The first is given off from the Adductor brevis, tho 
second in front of that muscle, and the third immediately below it. 

The first or superior perforating artery passes backwards between the Pectineus 
and Adductor brevis (sometimes perforates the latter) ; it then pierces the Adductyr 
magnus close to the liuea aspera, and divides into branches which supply both 
Adductors, the Biceps, and Gluteus maximus muscle ; anastomosing with the 
sciatic, internal circumflex, and middle perforating arteries. 
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The second or middle perforating artery, larger than the first, pierces the tendons 
of the Adductor brevis and Adductor magnus muscles, and divides into ascending 
and descending branches, which supply the flexor muscles of the thigh, anasto- 
mosing with the superior and inferior perforating. The nutrient artery of the 
femur is usually given off from this branch. 

* The third or inferior perforating artery is givenoff below the Adductor brevis ; 
it pierces the Adductor magnus, and divides into brandies which supply the flexor 
muscles of the thigh ; anastomosing with the perforating arteries above, and with 
the terminal branches of the profunda below. 

Muscular Branches are given off from the superficial femoral throughout its entire 
course. They vary from ‘two to seven in number, and supply chiefly the Sartorius 
and Vastus internus. 

Tho Anastomoiica Magna arises from the femoral artery just before it passes 
through tho tendinous opening in the Adductor magnus muscle, and divides into a 
superficial and deep branch. 

The superficial branch accompanies tho long saphenous nerve, beneath the 
Sartorius, and, piercing the fascia lata, is distributed to the integument. 

The deep branch descends in the substance of the Vastus internus, lying in front 
of the tendon of the Adductor magnus, to the inner side of the knee, where it 
anastomoses ’with the superior internal articular artery and recurrent branch of the 
anterior tibial. A branch from this vessel crosses outwards above the articular 
surfaco of tho femur, forming an anastomotic arch with the superior external 
articular artery, and supplies branches to tho knee-joint. 

• 

Popliteal Artery. 

The popliteal artery commences at tho termination of tho femoral, at tho opening 
in the Adductor magnus, and, passing obliquely downwards and outwards behind 
the knee-joint to the lower border of the Popliteus muscle, divides into tho anterior 
and posterior tibial arteries. Through tho whole of this extent the artery lies in 
the popliteal space. 

The Popliteal Space. (Fig. 232.) 

Dissection, A vertical incision about eight inches in length should be made along the back 
part of the knee-joint, connected above and below by a transverse incision from the inner to 
the outer side of the limb. The flaps of integument includod between these incisions should 
be reflected in tho direction shown in fig. 189, p. 295. 

On removing the integument, the superficial fascia is exposed, and ramifying in 
it along the middle line are found some filaments of the small sciatic nerve, and 
towards the inner part some offsets from the internal cutaneous nerve. 

The superficial fascia having been removed, tho fascia lata is brought into view. 
In this region it is strong and dense, being strengthened by transverse fibres, and 
firmly attached to the tendons on the inner and outer sides of tho space. It is 
perforated below by the external saphenous vein. This fascia having been reflected 
back in the same direction as the integument, the small sciatic nerve and external 
saphenous vein are seen immediately beneath it, in tho middle line. If tho loose 
adipose tissue is now removed, the boundaries and contents of tho space may be 
examined. 

Boundaries. Tho popliteal space, or the ham, occupies the lower third of the 
thigh and the upper fifth of the leg ; extending from the aperture in the Adductor 
magnus, to the lower border of the Popliteus muscle. It is a lozenge-shaped 
space, being widest at the back part of the knee-joint, and deepest above the arti- 
cular end of the femur. It is bounded, externally, above the joint, by the Biceps, 
and below the joint by the Plantaris and external head of the Gastrocnemius. 
Internally, above the joint, by the Somimembranosus, Semitendinosus, Gracilis, 
and Sartorius *, below the joint, by the inner head of the Gastrocnemius. 

# Above, it is limited by the apposition of the inner and outer hamstring muscles ; 
below, by the junction of the two heads of the Gastrocnemius. The floor is 
formed by the lowpr part of the posterior surface of ’the shaft of the femur, the 
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posterior ligament of the knee-joint, the upper end of the tibia, and the fascia 
covering the Popliteus muscle, and the space is covered in by the fascia lata. 

Contents . It contains the Popliteal vessels and their branches, together with the 
termination of the external saphenous vein, the internal and external popliteal 
nerves and their branches, the small sciatic nerve, the articular branch from the 
obturator nerve, a few small lymphatic glands, and a considerable quantity of looso 
adipose tissue. 

Position of .contained parts . The internal popliteal nerve descends in the middlo 
lino of the space, lying superficial and a little external to the vein and artery. 
The external popliteal nerve descends on the outer side of the space, lying close 
to the tendon of the Biceps muscle. More deeply at the bottom of the space are 
the popliteal vessels, the vein lying superficial and a little external to the artery, 
to which it is closely united by dense areolar tissue ; sometimes the vein is placed 
on the inner instead of the outer side of the artery ; or the vein may be double, 
the artery lying betwoen the two venoo comites, which are usually connected by short 
transverse branches. More deeply, and close to the surface of the bone, is tho 
popliteal artery, and passing off from it at right angles are its articular branches. 
The articular branch from the obturator nerve descends upon tho popliteal artery 
to supply the knee ; and occasionally there is found deep in tlio space an articular 
filament from the great sciatic nerve. Tho popliteal lymphatic glands, four or 
five in number, are found surrounding the artery ; one usually lies superficial to 
tho vessel, another is situated between it and the bone, and the rest are placed 
on either side of it. The bursoe usually found in this space are: 1. On the outer 
side, one beneath tho outer head of tho Gastrocnemius (which sometimes commu- 
nicates with tho joint) and one beneath the tendon of the Popliteus, which is almost 
always an extension of the synovial membrane. Sometimes als<* tlierp is abursaabovo 
the tendon of the Popliteus, between it and the external lateral ligament. 2. On 
the inner side of tho joint there is a large bursa between the inner head of the Gas- 
trocnemius and tl o femur, which sends a prolongation between the tendons of tho 
Gastrocnemius and Semimembranosus, and lies in contact with tho ligament of 
Winslow. This bursa often communicates with the joint. There is a second bursa 
between the tendon of the Semimembranosus and the head of tho tibia; and 
sometimes a bursa between tho tendons of the Semitendinosus and Semimem- 
branosus. 

The Popliteal Artery, in its course downwards from ther aperture in the Ad- 
ductor magnus to the lower border of the Popliteus muscle, rests first on the inner, 
and then on the posterior surface of the femur ; in the middlo of its course, on tho 
posterior ligament of the knee-joint ; and below, on tho fascia covering tho Pop- 
liteus muscle. Superficially, it is covered, above, by the Semimembranosus ; in 
the middle of its course, by a quantity of fat, which separates it from tho deep 
fascia and integument ; and below, it is overlapped by the Gastrocnemius, Plantaris, 
and Soleus muscles, the popliteal vein, and the internal popliteal nerve. The pop- 
liteal vein, which is intimately attached to the artery, lies superficial and external 
to it, until neai its termination, when it crosses it and lies to its inner side. Tho 
popliteal nerve is still more superficial and external, crossing, however, tho artery 
below the joint, and lying on its inner side. Laterally, tho artery is bounded by the 
muscles which form the boundaries of the popliteal space. 


Plan of Relations of Popliteal Artery. 


Inner side. 
Semimembranosus. 


In front. 

Femur. 

Ligamentum posticum. 
Popliteus. 
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Behind* 

Fopliteal vein. 

Internal popliteal nerve. 

Fascia. . 

Peculiarities in point of division . Occasionally the popliteal artery divides prematurely into 
its terminal branches ; this division occurs most frequently opposite the knee-joint. 

Unusual branches . The Artery sometimes divides into the anterior tibial and peroneal, the 
posterior tibial being wanting, or very small. In a single case, the popliteal was found to 
divide into three branches, the anterior and posterior tibial, and peroneal. < 

Surgical Anatomy . Ligature of the popliteal artery is required in cases of wound of that 
vessel, but for aneurism of the posterior tibial it is preferable to tie the superficial femoral. 
The popliteal may be tied hi the upper or lower part of its courso ; but in the middle of the 
ham the operation is attended with considerable difficulty, from the great depth of the artery, 
and from the extreme degree of tension of the lateral boundaries of the space. 

In order to expose the vessel in the upper part of its 'course, the patient should be placed 
in the prone position, with the limb extended. An incision about three inches in length 
should then be made through the integument, along the posterior margin *of the Semimem- 
branosus, and the fascia lata having been divided, this muscle must be drawn inwards, when 
the pulsation of the vessel will be detected with the finger; the nerve lies on the outer or 
libular side of the artery, the vein, superficial and also to its outer side j the vein having been 
cautiously separated from the artery, the aneurism needle should be passed around the latter 
vessel from without inwards. 

To expose the vessel in the lower part of its course, where the artery lies between the two 
heads of the Gastrocnemius, the patient should be placed in the same position as in the pre- 
ceding operation. An incision should then be made through the integument in the middle 
line, commencing opposite the bend of the kneo-joint, care being taken to avoid the external 
saphenous vein ana nerve. After dividing the deep fascia, and separating some dense 
cellular membrane, the artery, vein, and nerve will be exposed, descending between the two 
heads of the Gastrocnemius. Some muscular branches of the popliteal should bo avoided ‘if 
possible, or if divided, tied immediately. The leg being now Hexed, in order the more 
effectually to separate* the two heads of the Gastrocnemius, the nerve should be drawn 
inwards and the vein outwards, and the aneurism needle passed between the artery and vein 
from without inwards. 

The branches of the popliteal artory are, the 

Cutaneous. 

Superior external articular. 

Superior internal articular. 

. Azygos articular. 

Inferior external articular. 

Inferior internal articular. 

The superior muscular branches , two or three in number, arise from the upper 
part of the popliteal artery, and are distributed to the Vastus externus and flexor 
musclos of the thigh ; anastomosing with the inferior perforating, and terminal 
branches of the profunda. 

The inferior muscular (Sural) are two largo branches, which are distributed 
to the two heads of the Gastrocnemius and to the Plantaris muscle. They arise 
from tho popliteal artery opposite the knee-joint. 

Cutaneous branches descend on each side and in the middle of the limb, between 
tho Gastrocnemius and integument • they arise separately from tho poplitoal 
artery, or from some of its branches, and supply the integument of the calf. 

The superior articular arteries , two in number, arise one on either side of tho 
popliteal, and wind round tho femur immediately above its condyles to tho front 
of the knee-joint. The internal branch passes beneath the tendon of the Adductor 
magnus, and divides into two, one of which supplies the Vastus internus, inoscu- 
lating with the anastomotica magna and inferior internal articular; the other 
ramifies close to the surface of the femur, supplying it and the knee-joint, and 
anastomosing with the superior external articular artery. The external branch 
(passes above the ontei condyle, beneath the tendon of the Biceps, and divides into 
a superficial and deep branch : the superficial branch supplies the Vastus externus, 
and anastomoses with the descending branch of the external circumflex artery ; the 



ANTERIOR TIBIAL. 


4»*5 

deep branch supplies the lower part of the femur and knee-joint, and forms an 
anastomotic arch across the bone with the anastomotioa magna artery. 

The azygos articular is a small branch, arising from the popliteal artery 
opposite the bend of the kueo -joint. It pierces the posterior ligament, and 
supplies the ligaments and synovial mombrane in the interior of the articulation. 

The inferior articular arteries , two in number,, arise' from the popliteal, 
beneath the Gastrocnemius, and wind round the head of the tibia, below the 
joint. The internal one passes below the inner tuberosity, beneath the internal 
lateral ligament, at the anterior border of whieh it ascends to the front and inner 
side of the joint, to supply the head of the tibia and the articulation of the knee. 
Tho external .one passes outwards above the head of the fibula, to tho front of the 
knee-joint, lying in its course beneath the outer head of the Gastrocnemius, the 
external lateral ligament, and the tendon of the Biceps muscle, and divides into 
branches, which anastomose with the inferior internal articular artery, the superior 
articular arteries, and tho recurrent branch of the anterior tibial. 


Anterior Tibial Artery. (Fig. 233.) 

The anterior tibial artery commences at tho bifurcation of tho popliteal, at tho 
lower border of the Popliteus muscle, passes forwards between the two heads 
of the Tibialis posticus, and througli tho aperture left between the bones at tho 
upper part of the interosseous membrane, to the deep part of tho front of the leg ; 
it then descends on the anterior surface of tho interosseous ligamont, and of the 
tibia, to the front of the angle -joint, where it lies more superficially, and becomes 
the dorsalis pedis. A lino drawn from the inner side of the head of the fibula to 
mid-way between tho two malleoli will mark the course of the artery. 

Relations. In the upper two-thirds of its extent, it rests upon tho interosseous 
ligament, to which it is connected by delicate fibrous arches thrown across it. 
In the lower third, upon the front of the tibia, and the anterior ligament of tho 
ankle-joint. In the upper third of its course, it lies between the Tibialis anticus 
and Extensor longus digitorum ; in the middle third, between the Tibialis anticus 
and Extensor proprius pollicis. In tho lower third, it is crossed by the tendon of 
the Extensor proprius pollicis, and lies between it and tho innermost tendon of tho 
Extensor longus digitorum. It is covered, in the upper two-thirds of its course, 
by tho muscles which lie on either side of it, and by the deep, fascia ; in the lower 
third, by tho integument, annular ligament, and fascia. 

Tho anterior tibial artery is accompanied by two veins (venie comites), which 
lie one on either side of tho artery ; the anterior tibial nerve lies at first to its 
outer side, and about the middle of the leg is placed superficial to it ; at tho lower 
part of the artery tho nerve is generally again on the outer side. 


Plan of the Relations of the Anterior Tibial Artery. 


In front. 

Integument, superficial ami deep fascia;. 

Tibialis anticus (overlaps it in upper part of leg.) 
Extensor longus digitorum 1 , , r W1 N 

Extensor proprius pollicis } (overlap it slightly.) 

Anterior tibial nerve. 


Inner side. 
Tibialis anticue. 

Extensor proprius pollicis 
(crosses it at its lower 
part) 



Outer side. 

Anterior tibial nerve. 
Extensor longus digitorum. 
Ex tens jr proprius pollicis. 


Behind. 

Interosseous membrane. 

Tibia. 

Anterior ligament of ankle-joint. 
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Peculiarities in Size . This vessel may be diminished in size, may be deficient to a greater or 
less extent, or may be entirely wanting*, its place being supplied by perforating branches from 
the posterior tibial, or by the anterior division of the peroneal artery. 


232. — The Popliteal, Posterior Tibial, 
and Peroneal Aperies. 


233. — Surgical Anatomy of the Anterior 
Tibial and Dorsalis Pedis Arteries. 
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Course. The artery occasionally deviates in its course towards the fibular side of the leg, 
regaining its usual position beneath the annular ligament at tho front of the ankle. In two 
instances, tho vessel has been found to approach the surface in the middle of the leg, being 
covered merely by the integument and fascia below that point. 

Surgical Anatomy. The anterior tibial artery may be tied in the upper or lower part of the 
log. In the upper part, the operation is attended with great difficulty, on accouut of the 
depth of the vessel from tho surface. An incision, about four inches in length, should be 
made through tho integument, midway between the spine and the tibia and the outer margin 
of the fibula, the fascia and intermuscular septum between the Tibialis anticus and Extensor 
longus digitorum being divided to the same extent. The foot must be Hexed to relax these 
muscles, and they must he separated from each other by the finger. Tho artery is then 
exposed, deeply seated, lying upon the interosseous membrane, the nerve lying externally, 
and one of tho vena; comites on either side ; these must be separated from the artery before 
the aneurism needlo is passed round it. 

To tie the vessel in the lower third of tho leg above the ankle-joint, an incision about 
three inches in length should bo made through the integument between the tendons of the 
Tibialis auticus and Extensor proprius pollicis muscles, the deep fascia being divided to tho 
same extent ; the tendon on either side should be held aside, when the vessel will bo seen 
lying upon the tibia, with the nerve superficial to it, and one of the venn> comitca on either 
side. 

I11 order to secure the artery over tho instep, an incision should be made on the fibular side 
of tho tendon of tho Extensor proprius pollicis, between it and tho innermost tendon of the 
long Extensor ; the deep fascia having been divided, the artery will be exposed, the nerve 
lying either superficial to it, or to its outer side. 

The branches of the anterior tibial artery are, the 

Recurrent tibial. Internal malleolar. 

Muscular. External malleolar. 

The recurrent branch arises from the anterior tibial, as soon as that vessel has 
passed through the interosseous spaco ; it ascends in tho Tibialis anticus muscle, 
and ramifies on tho front and sides of tho knee-joint, anastomosing with tho 
articular branches of the popliteal. 

The muscular branches are numerous ; they are distributed to tho muscles which 
lie on eitlior side of the vessel, some piercing the deep fascia to supply the in- 
tegument, others passing through the interosseous membrane, and anastomosing 
with branches of the posterior tibial and peroneal arteries. 

Tlie malleolar arteries supply the ankle-joint. Tho internal arises about two 
inches above the articulation, and passes beneath tho tendon of tho Tibialis anticus 
to the inner angle, upon which it ramifies, anastomosing with branches of tho 
posterior tibial and internal plantar arteries. The external passes beneath tho 
tendons of tho Extensor longus digitorum and Extensor proprius pollicis, and sup- 
plies the outer angle, anastomosing with tho anterior peroneal artery, and with 
ascending branches from the tarsal branch of the dorsalis pedis. 


Dorsalis Pedis Artery. (Fig. 233.) 

The dorsalis pedis, the continuation of the anterior tibial, passes forwards from 
tho bend of the ankle along tho tibial side of the foot to the back part of tho first 
interosseous space, where it divides into two branches, the dorsalis hallucis and 
communicating. 

Relations . This vessel, in its course forwards, rests upon tho astragalus, scaphoid, 
and internal cuneiform bones and tho ligaments connecting them, being covered 
by the integument and fascia, and crossed near its termination by the innermost 
tendon of the Extensor brevis digitorum. On its tibial side is the tendon of tho 
Extensor proprius pollicis ; on its fibular side, the innermost tendon of tho Ex- 
tensor longus digitorum, and the termination of the anterior tibial nerve. It is 
accompanied by two veins. 
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Plan op tile Relations op the Dorsalfs Pedis Artery. 


In front . 

Integument and fascia. 

Innermost tefcdon of Extensor brevis digitorum. 


Tibial side. 

Extensor proprius pollicis. 



Astragalus. 

Scaphoid. 

Internal cuneiform, 
and their ligaments. 


Fibular side . 

Extensor longus digitorum. 
Anterior tibial nervo. 


Peculiarities in Size. The dorsal artery of the foot may be larger tha usual, to compensate 
for a deficient plantar artery ; or it may be deficient in its terminal branches to the toes, 
which are then derived from tho internal plantar ; or its place may be supplied altogether by 
a large anterior peroneal artery. 

Position. This artery frequently curves outwards, lying external U> the lint) between tho 
middle of tho ankle and tho back part of the first interosseous space. 

Surgical Anatomy. This artery may be tied, by making an incision through the integu- 
ment, between two and throe inches in length, on the fibular side of the teudou of the 
Extensor proprius pollicis, in the interval between it and the inner border of the short 
Extensor muscle. The incision should not extend further forwards than tho back part of 
the first interosseous space, as the artery divides in that situation. Tho deep fascia being 
divided to the same extent, the artery will be exposed, the nerve lying upon its outer 
side. 


Branches. The branches of the dorsalis pedis are, tho 

Tarsal. Dorsalis pollicis, or hallucis. 

Metatarsal. Communicating, 

lnteroasoons. 

Tho tarsal artery arises from tho dorsalis pedis, as that vessel crosses the 
scaphoid bone ; it passes iu an arched direction outwards, lying upon tho tarsal 
bones, and covered by the Extensor brevis digitorum ; it supplies that muscle and 
tho articulations of the tarsus, and anastomoses with branches from tho metatarsal, 
external malleolar, peroneal, and external plantar arteries. 

Tho metatarsal arises a little anterior to tho preceding ; it passes outwards to 
tho outer part of tho foot, ovor tho bases of the metatarsal bones, beneath tho 
tendons of the short Extensor, its direction being influenced by point of 
origin ; and it anastomoses with the tarsal and external plantar arteries. This 
vessel gives off three branches, tho interosseous, which pass forwards upon the 
three outer Dorsal interossei muscles, and, in the clefts between the toes, divide 
into two dorsal collateral branches for the adjoining toes. At the back part of 
each interosseous space these vessels receive the posterior perforating ^ranches 
from the plantar arch ; and at the fore part of each interosseous space, they are 
joined by the anterior perforating branches, from tho digital arteries. The outer- 
most interosseous artery gives off a branch which supplies tho outer side of the 
little toe. 

The dorsalis hallucis runs forwards along tho outer border of the first meta- 
tarsal bone, and, at the cleft between the first and second toes, divides into two 
branches, one of which passes inwards, beneath the tendon of the Extensor 
proprins pollicis, and is distributed to the inner border of tho great toe ; the other 
branch bifurcating to supply the adjoining sides of the great and second toes. 

The communicating artery dips down into the sole of the foot, between the two 
heads of the first Dorsal interosseous muscle, and inosculates with the termination 
of {he external plantar arteiy, to complete the plantar arch. It here gives off two 
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digital branches ; one runs along tho innor side of the great too, on its plantar 
surface ; tho other passes forwards along the first metatarsal spaco, and bifurcates 
for the supply of the adjacent sides of the great and second toes. 


Posterior Tibial Artery. (Pig. 232.) 

The posterior tibial is an artery of largo size, which extends obliquely down- 
wards from the lower border of the Poplitcus muscle, along tho tibial side of tho 
leg, to the fossa between the inner ankle and tho heel, whero it divides beneath 
tho origin of the Abductor pollicis, into the internal and external plantar arteries. 
At its origin it lies opposite the interval beiwocn tho tibia and fibula; as it 
descends, it approaches the inner side of the leg, lying behind the tibia, and, in 
the lower part of its course, is situated midway between the inner malleolus and 
the tuberosity of the os caleis. 

Relations. ft lies successively upon tho Tibialis posticus, tho Flexor longus 
digitorum, the tibia and tho back part of the ankle-joint. It is covered by tho 
intermuscular fascia, which separates it above from tho Gastrocnemius and Soleus 
muscles. In tho lower third, where it is moro superficial, it is covered only by 
the integument and fascia, and runs parallel with the inner bonier of tho tendo 
Achillis. It is accompanied by two veins, and by tho posterior tibial nerve, 
which lies at first to the inner side of the artery, but soon crosses it, and is, in 
the greater part of its course, on its outor side. 


Plan of the Relations ok tiie Posterior Tibial Artery. 


In front. 

Tibialis posticus. 

Flexor longus digitorum, 
Tibia. 

Ankle-joint. 


Inner side. 

Posterior tibial nerve, 
upper third. 



Outer sule . 

Posterior tibial nerve, 
lower two-tliirds. 


Gastrocnemius. 

Soleus. 

Deep fascia and integument. 

Behind the Inner Ankle, tho tendons and blood-vessels are arranged in tho 
following order, from within outwards : — First, tho tendons of tho Tibialis posticus 
and Flexor longus digitorum, lying in tho same groove, behind tho innor mal- 
leolus, tho former being the most internal. External to these is tho posterior 
tibial artery, having a vein on either side ; and, still more externally, tho posterior 
tibial nerve. About half an inch nearer the heel is tho tendon of the Flexor 


longus pollicis. 

Peculiarities in Size . Tho posterior tibial is not unfrcquently smaller than usual, or 
absent, its place being supplied by a large peroneal artery, which passes inwards at the 
lower end of the tibia, and either joins the small tibial artery, or continues alone to tho sole 
of the foot. 

Surgical Anatomy . The application of a ligature to the posterior tibial may be required 
in cases of wound of the sole of the foot, attended with great haemorrhage, when the vessel 
should be tied at the inner ankle. In cases of wound of the posterior tibial, it will be 
necessary »to enlarge the wound so as to expose the vessel at the wounded point, except- 
ing where the vessel is injured by a punctured wound from the front of the leg. In cases 
of aneurism from wound of the artery low down, tlie vessel should be tied in the middle 
of the leg. But in aneurism of the posterior tibial high up, it would be better to tie the 
femoral artery. # % 

To lie the posterior tibial artery at the angle, a semilunar incision should be made through 
the integument, about two inches and a half in length, midway between the heel and inner 
ankle, or a little nearer the latter. The subcutaneous cellular membrane having been 

h e 2 
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divided, a siring and dense fa-cia, the internal annular ligament, is exposed. This ligament 
iB continuous above with the deep fascia of the leg, covers the vessels and nerves, and is 
intimately adherent to tho sheaths of the tendons. This having been cautiously divided 
upon ix director, the sheath of the vessels is exposed, and being opened, tho artery is seen 
with one of the vonm comites on each side. The aneurism needle should bo ^ passed round 
the vessel frouj tho heel towards the ankle, in order to avoid the posterior tibia! nerve, care 
being at the same time taken not to include the venae comites. 

The vessel may also be tied in the lower third of the leg by making an incision about 
three inches in length, parallel with tho inner margin of the tendo Acliillis. The internal 
saphenous vein being carefully avoided, the two layers of fascia must be divided upon a 
director, when tho artery is exposed along tho outer margin of the Flexor longua digitorum, 
with one of its venne comites on either side, and tho nerve lying external to it. 

To tie the posterior tibial in the middle of the leg is a very difficult operation, on account 
of the great depth of the vessel from the surface, and its being covered by the Gastrocnemius 
and Soleus muscles. The patient being placed in the recumbent position, the injured 
limb should rest on its outer side, the knee being partially bent, and the foot extended, so 
as to relax the muscles of the calf. An incision about four inches in .length should then bo 
made through the integument, along the inner margin of the tibia, taking care to avoid tho 
internal saphenous vein. The deep fascia having been divided, the margin of tho Gas- 
trocnemius is exposed, and must he drawn aside, and the tibial attachment of the Soleus 
divided, a director being previously passed beneath it. The artery may now be felt pul- 
sating beneath tho deep fascia, about an inch from the margin of the tibia. The fascia 
having been divided, and the limb placed in such a position as to relax the muscles of the 
calf as much as possible, the veins should be separated from the artery, and the aneurism 
needle passed round the vessel from without inwards, so ns to avoid wounding tho posterior 
tibial nerve. 

The brandies of the posterior tibial artery are, the 

'Peroneal. Nutrient. 

Anterior peroneal. Communicating. 

Muscular. Internal calcanean. 

Tho Peroneal Artery lies, deeply seated, along the back part of the fibiihir side 
of the leg. It arises from tho posterior tibial, about an inch below tho lower 
border of the Poplitcus muscle, passes obliquely outwards to the fibula, and then 
descends along the inner border of that bone to tho lower third of the leg, where 
it gives off the anterior peroneal. It then passes across tho articulation between 
the tibia and fibula, to tho outer side of the os calcis, supplying the neighbouring 
muscles and back of the ankle, and anastomosing with tho external malleolar, 
tarsal, and external plantar arteries. 

Relations. This vessel rests at first upon the Tibialis posticus, and, in tlic 
greater part of its course, in tho fibres of tho Flexor longus pollieis, in a groove 
between tho interosseous ligament and the bone. It is covered in the upper part 
of its course by tho Soleus and deop fascia ; belong by the Flexor longus pollieis. 

Plan of the Relations of tiie Peroneal Artery. 

In front. 

. Tibialis posticus. 


Outer side. 
Fibula. 


. Behind. 

Soleus. 

Peep fascia. 

Flexor longus pollieis. 

Peculiarities in Origin,* The peroneal artery may arise throe inches below the Popllteus, 
or from the posterior tibial high up, or even from the popliteal. 

• Its Size is more frequently increased than diminished ; and then it either reinforces tho 
posterior tibial by its junction with it, or altogether takes the place of the posterior tljnal 
in the lower part of the leg and foot, the latter vessel only existing as a short muscular 
branch. In those rare cases where the peroneal artery is smaller than usual, a branch from 
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the posterior tibial supplies its place, and a branch from the anterior ‘tibiul compensates for 
the diminished antorior peroneal artery. In one case, the peroneal artery has been found 
entirely wantiug. 

The anterior peroneal is sometimes enlarged, and takes the place of the dorsal artery of 
the foot. J 

Tho peroneal artery, in its course, gives off branches to the Selous, Tibialis 
posticus, Flexor longus pollicis, and Pcronei muscles, and a nutrient branch to 
tho fibula. 

The Anterior Peroneal , the only named branch of tho peroneal artoiy, pierces 
the interosseous membrane, about two inches above the outer malleolus, to reach 
tho fore part of tho leg, and, passing down beneath the Peroneus tertius, to tho 
outer ankle, ramifies on the front and outer side of the tarsus, anastomosing with 
the external malleolar and tarsal arteries. 

The nutrient artery of the tibia arises from tho posterior tibial near its origin, 
and after supplying a few muscular branches, enters the nutrient canal of that 
bone, which it traverses obliquely from above downwards. This is the largest 
nutrient artery of bone in the body. 

The muscular branches of the posterior tibial are distributed to tho Solcus and 
deep muscles along the back of the leg. 

The communicating branch to the peroneal runs transversely across the back 
of the tibia, about two inches above its lower end, passing beneath tho Flexor 
longus pollicis. 

The internal calcanean consists of several large branches, which arise from 
the posterior tibial just before its division; they are distributed to tho fat and 
integument behind the temlo Achillis and abuut the heel, and to the muscle on 
tho inner side of tho sole, anastomosing with the peroneal and internal malleolar 
arteries. 

The Internal Plantar Artery (figs. 234, 235), much smaller than tho external, 
passes forwards along the inner side of the foot. It is at first situated above tho 
Abductor pollicis, and then between it and the Flexor brevis digitorum, both of 
which it supplies. At the base of the first metatarsal bone, whero it has become 
much diminished in size, it passes along the inner border of the great toe, inoscu- 
lating with its digital branches. 

Tlie External Plantar Artery , much larger than the internal, passes obliquely 
outwards and forwards to the base of the fifth metatarsal bone. It then turns 
obliquely inwards to the interval between tho bases of the first and second meta- 
tarsal bones, where it anastomoses with tho communicating branch from the dorsalis 
pedis artery, thus completing the plantar arch. As this artery passes outwards, it 
is at first placed between the os calcis and Abductor pollicis, and then between 
the Flexor brevis digitorum and Flexor accessorius ; and as it passes forwards 
to the base of tho little toe, it lies more superficially between the Flexor brevis 
digitorum, and Abductor minimi digili, covered by the deep fascia and integument. 
The remaining portion of tlie vessel is deeply situated ; it extends from the base 
of tho metatarsal bone of tho little toe to tho back part of tlie first interosseous 
space, and forms tho plantar arch ; it is convex forwards, lies upon the Interossei 
muscles, opposite the tarsal ends of tho metatarsal bones, and is covered by tho 
Adductor pollicis, the flexor tendons of tho toes, and the Lumbricales. 

Bra/nehes. Tho plantar arch, besides distributing numerous branches to the 
muscles, integument, and fasciae in the sole, gives off' the following branches : 

0 

Posterior perforating. Digital — Anterior perforating. 

The Posterior Perforating are three small branches, which ascend through tho 
back part of tho three outer interosseous spaces, between tho heads of the Dorsal 
interossei muscles, and anastomose with the interosseous branches from tlie meta- 
tarsal artery. • 

The Digital Branches are four in numbor, and supply the tlirco outer toes and 
half the second toe. The first passes outwards from the outer side of the plantar arch f 
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and is distributed to* the outer side of the little toe, passing in its course beneath 
tho Abductor and short Flexor muscles. The second , third, and fourth run for- 
wards along the metatarsal spaces, and on arriving at tho clefts between the toes 
divido into collateral branches, which supply the adjacent sides of tho three outer 
toes and tho outer side of the second. At tho bifurcation of the toes, each digital 
artery sends upwards, through the fore part of the corresponding metatarsal space, 
a small branch, which inosculates with the interosseous branches of the metatarsal 
artery. These arc the anterior perforating branches. 

From tho arrangement already described of tho distribution of the vessels to 
tho toes, it will bo seen that both sides of the three outer toes, and tho outer side 


234. — The Finn tar Arteries. 
Superficial View. 



235. — The Plantar Arteries. 
Deep View. 



of the second toe, are suppliod by branches from the plantar arch ; both sides of 
the great too, and tho inner side of the second, being supplied by the dorsal artery 
of the foot. 


Pulmonary Artery. 

The pulmonary artery conveys the venous blood from the right side of the heart 
to the lungs. It is a short wide vessel, about two inches in length, arising from 
the left side of the base of the right ventricle, in front of the aorta. It ascends 
obliquely upwards, backwards, and to the left side, as far as the under surface of 
the arch of the aorta, where it divides into two branches of nearly equal size, tho 
right and left pulmonary arteries. 

Relations. Tho greater part of this vessel is contained, together with the 
ascending j>art of the arch of the aorta, in tho pericardium, being enclosed with it 
ih a tube of serous membrane, continued upwards from the base of the heart, 
and has attached to it, above, the fibrous layer of the membrane. Behind, it 
‘rests at first upon the ascending aorta, and higher up lies in front of the left auricle. 
On cither side of its origin is the appendix of the corresponding auriclo, and a 
coronary artery ; and higher up it passes to the left side of the ascending aorta. 
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A little to the left of its point of bifurcation, it is connected to tlio under surface 
of the arch of tho aorta by a short fibrous cord, the remains of a vessel peculiar 
to fcotal life, tho ductus arteriosus. 

The riyht pulmonary artery, longer and larger than tho loft, runs horizontally 
outwards, behind the ascending aorta and superior vena cava, to the root of the 
right lung, where it divides into two branches, of which the lower, which is 
the larger, supplies tho lower lobe ; the upper giving a branch to the middle 
lobe. 

The left 'pulmonary artery , shorter but somewhat smaller than tho right, passes 
horizontally in front of the descending aorta and left bronchus to the root of tho 
left lung, where it divides into two branches for the two lobes. 

Tho terminal branches of the pulmonary artery will be described with the 
anatomy of tho lung. 


Tho author has to acknowledge valuable aid derived from the following work* : — 
Harrison’s * Surgical Anatomy of the. Arteries of the Human Body. 1 Dublin, 1824. — 
Diehard Quain’s 4 Anatomy of the Arteries of tho Human Hotly. London, 1844.-— Sibson’a 
‘ Medical Anatomy;’ and tho other works on General and Microscopic Anatomy beforu 
referred to. 



Of the Veins. 


T HE Veins are the vessels which servo to return the blood from the capillaries of 
the different parts of the body to the heart. They consist of two distinct 
sets of vessels, the pulmonary and systemic. 

Tho Pulmonary Veins, unlike other vessels of this kind, contain arterial blood, 
which they return from the lungs to the left auricle of the heart. 

The Systemic Veins return the venous blood from the body generally to the 
right aurielo of tho heart. 

The Portal Vein , an appendage to tho systemic venous system, is confined to the 
abdominal cavity, returning the venous blood from the viscera of digestion, and 
carrying it to the liver by a single trunk of large size, the vena portw. From this 
organ, the same blood is conveyed to tho inferior vena cava by means of the 
hepatic veins. 

The veins, like the arteries, are found in nearly overy tissue of the body. They 
commcnco by minute plexuses, which communicate with the capillaries. Tho 
branches which have their commencement in these plexuses unite together into 
trunks, and these, in tlieir passage towards tho heart., constantly increase in size as 
they receive branches, and join other voins similar in size to themselves. The 
veins are larger and altogether more numerous than the arteries ; lienee, the entire 
capacity of the venous system is much greater than that cf tho arterial; the pul- 
monary veins excepted, which do not exceed in capacity the pulmonary arteries. 
From the combined area of tho smaller venous brandies being greater than the 
main trunks, it results, that, the venous system represents a cone, tho summit of 
which corresponds to the heart : its base to the circumference of the body. In 
form, the veins are not perfectly cylindrical like the arteries, their walls being 
collapsed when empty, and the uniformity of their surface being interrupted at 
intervals by slight contractions, which indicate the existence of valves in their 
interior. They usually retain, however, flic same calibre as long as they receive 
no branches. 

The veins communicate very freely with one another, especially in certain regions 
of the body ; and this communication exists between the larger trunks as well as 
between the smaller branches. Thus, in the cavity of tho cranium, and between 
the veins of the neck, where obstruction would bo attended with imminent clanger 
to tho cerebral venous system, we find that the sinuses and larger veins have 
large and very frequent anastomoses. The same free communication exists 
between the veins throughout the whole extent of tho spinal canal, and between 
the veins composing the various venous plexuses in the abdomen and pelvis, as tho 
spermatic, uterine, vesical, prostafic, clc. 

Tho veins are subdivided into three sets : superficial, deep, and siuuses. 

Tho Superficial or Cutaneous Veins are found between the layers of superficial 
fascia, immediately beneath tho integument; they return the blood from thoso 
structures and communicato with the deep veins by perforating the deep 
fascia. 

The Deep Veins accompany the arteries, and are usually enclosed in tho same 
sheath with thoso vessels. In the smaller arteries, as the radial, ulnar, brachial, 
tibial, peroneal, they exist generally in pairs, one lying on each side of tho vessel, 
and are called venai cowiles. Tho larger arteries, as the axillary, subclavian, 
popliteal, and femoral, have usually only one accompanying vein. In cortain 
organs of the body, however, the deep veins do not accompany the arteries ; for 
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instance, tho veins in the skull and spinal canal, the hepatic veins in the liver, and 
the larger veins returning blood from the osseous tissue. 

Sinuses are venous channels, which, in their structure and mode of distribution 
difler altogether from the veins. They arc found only in the interior of tho skull 
and are formed by a separation of the layers of the dura mater ; their outer coat 
consisting of fibrous tissue, their inner of a serous membrane continuous with tho 
serous membrane of tho veins. 

Veins have thinner walls than arteries, the difference in thickness being duo to 
the small amount of elastic and muscular tissues which the veins contain. Tho 
superficial veins usually have thicker coats than the deep veins, and tho veins of 
the lower limb arc thicker than those of the upper. 

The minute structure of these vossels is described in the Introduction. 

The veins may bo arranged into three groups : — 1. Those of the head and neck, 
upper extremity, and thorax, which terminate in tho superior vena cava. 
2. Those of the lower limb, pelvis, and abdomen, which terminate in the inferior 
vena cava. 3. The cardiac veins, which open directly into tho right auricle of the 
heart. 


Veins of the Head and Neck. 

The veins of the head and neck may he subdivided into throe groups : — 1. The 
veins of tho exterior of the head. 2. The veins of tho neck. 3. The veins of tho 
diploo and interior of the cranium. 

The veins of the exterior of the head arc, the 

Facial. Temporo-maxillary. 

Temporal. Posterior auricular. 

Internal maxillary. Occipital. 

Tho Facial Vein passes obliquely across tho side of the faco, extending from 
the inner angle of tho orbit, downwards and outwards, to the anterior margin of 
the Masseter muscle. It lies to tho outer side of the facial artery, and is not so 
tortuous ms tli at vessel. It commences in the frontal region, where it is called tho 
frontal vein ; at tho inner angle of the eye it lias received the name of the angular 
vein ; and from this point to its termination is called the facial vein . 

Th 0 frontal vein commences on the anterior part of the skull, by a venous plexus, 
which communicates with the anterior brauches of tho temporal vein ; tho veins 
converge to form a single trunk, which runs downwards near tho middlo line of the 
forehead parallel with the vein of the opposite side, and unites with it at the root 
of tho nose, by a transverse trunk, called tho nasal arch . Occasionally, the frontal 
veins join to form a single trunk, which bifurcates at tho root of the nose into the 
two angular veins. At tho nasal arch the branches diverge, and run along the side 
of the root of tho nose. Tho frontal vein as it descends upon tho forehead 
receives tho supraorbital vein ; the dorsal veins of the nose terminate in tho nasal 
arch ; and the angular vein receives the veins of tho ala] nasi on its inner side, 
and the superior palpebral veins on its outer side ; it moreover communicates with 
the ophthalmic vein, which establishes an important anastomosis between this 
vessel and tho cavernous sinus. 

Tho facial vein commences at the inner angle of the orbit, being a continuation 
of tho angular vein. It passes obliquely downwards and outwards, beneath the 
great zygomatic muscle, descends along the anterior border of tho Masseter, 
crosses over tho body of the lower jaw, with tho facial artery, and, passing 
obliquely outwards and backwards, beneath the Platysina and cervical fascia, 
unites with a branch of communication from tho temporo-maxillary vein, to form 
a trunk of largo size which enters tho internal jugular. , 

Branches . The facial vein receives, near tho angle of tho mouth, communi- 
cating branches from tlic pterygoid plexus. It is also joined by tho inferior 






The Temporal Vein commences by ft minute plexus on the side and vertex of 
the skull, which communicates with the frontal vein in front, the corresponding 
vein of the opposite side, and the posterior auricular and occipital veins behind. 
Prom this network, anterior and posterior branches arc formed which unite above 
the zygoma, forming the trunk of the vein. This trunk is joined in this situation 
by a large vein, the middle temporal, which receives the blood from the substanco 
of the Temporal muscle and pierces tho fascia at the upper border of the zygoma. 
c The temporal vein then descends between the external auditory meatus and the 
condyle of the jaw, enters tho substance of tho parotid gland, and unites with the 
internal maxillary vein, to form tho temporo-maxillary. 
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Branches . The temporal vein receives in its course some parotid veins, an 
articular branch from the articulation of the jaw, anterior auricular veins from 
tho external ear, and a vein of large size, the transverse facial, from tlio side of the 
face. % 

The Internal Maxillary Vein is .a vessel of considerable size, receiving branches 
which correspond with those of the internal maxillary artery. Thus it receives 
the middle meningeal veins, the deep temporal, tho pterygoid, masseteric, and 
buccal, some palatine veins, and tho inferior dontal. These branches form a 
large plexus, the pterygoid, which is placed between the Tomporal and External 
pterygoid, and partly between tho Pterygoid muscles. This plexus communicates 
very freely with tho facial vein, and with tho cavernous sinus, by branches 
through the base of tho skull. The trunk of the vein then passes backwards, 
behind tho neck of the lower jaw, and unites with the temporal vein, forming the 
tempo ro-maxillary. 

The Temporo-Maxillary Vein , formed by the union of the temporal and internal 
maxillary vein, descends in the substance of tho parotid gland, between the 
ramus of the jaw and the Sterno-maatoid muscle, and divides into two branches, 
one of which passes inwards to join tho facial vein, the other is continuous 
with the external jugular. It receives near its termination tho posterior auricular 
vein. 

The Posterior Auricular Vein commences upon tho side of the head, by a 
plexus which communicates with tho branches of the temporal and occipital veins. 
The vein descends belli nd the external oar and joins the temporo-maxillary, just 
before that vessel terminates in the external jugular. This vessel receives tho 
stylo-mastoid vein, and some branches from tho back part of the external ear. 

The Occipital Vein commences at tho back part of tho vertex of tho skull, by 
a plexus in a similar manner with the other veins. It follows the course of tho 
occipital artery, passing deeply beneath the muscles of tho back part of the nock, 
and terminates in the internal jugular, occasionally in the external jugular. As 
this vein passes opposite tho mastoid process, it receives the mastoid vein, which 
establishes a communication with tho lateral sinus. 


Veins of the Neck. 

The veins of the neck, which rotum the blood from the head and face, are 
the 

External jugular. Anterior j ugular. 

Posterior external jugular. Internal jugular. 

Vertebral. 

The External Jugular Vein receives the greater part of the blood from tlio 
exterior of tho cranium and deep parts of tho face, being a continuation of th© 
temporo-maxillary and posterior auricular veins. It commences in tho substance 
of the parotid gland, on a level with the angle of the lower jaw, and runs perpen- 
dicularly down the neck, in the direction of a lino drawn from tho angle of the 
jaw to the middle of tho clavicle. In its course it crosses the Sternp-mastoid 
muscle, and runs parallel with its posterior border as far as its attachment to the 
clavicle, where it perforates tlio deep fascia, and terminates in the subclavian 
vein, on the outer side of tho internal jugular. In the neck, it is separated from 
the Sterno-mastoid by the anterior layer of the deep cervical fascia, and is 
covered by tho Platysma, the superficial fascia, and tho integument. This vein 
is crossed about its centre by the superficial cervical nerve, and its upper half ia 
accompanied by the auricularis magnus nervo. The external jugular vein varies 
in size, bearing an inverse proportion to that of the other veins of the neck ; it is# 
occasionally double. It is provided with two pairs of valves, the lower pair being 
placed at its entrance into the subclavian vein, tho upper pair in most cases about 
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an inch and a half above the clavicle. These valves do not prevent the regurgita- 
tion of the blood, or the passage of injection from below upwards.* 

Branches, This vein receives the occipital occasionally, the posterior external 
jugular, and, near its termination, the suprascapular and transverse cervical veins. 
It communicates with the anterior jugular, and, in the substance of the parotid, 
receives a large branch of communication from the internal jugular. 

The Posterior External Jugular Vein, returns the blood from tho integument 
and superficial muscles in the upper and back part of the neck, lying between 
tho Splcnius and Trapezius muscles. It runs down the back part of the neck, and 
opens into the external jugular just below the middle of its course. 

The Anterior Jugular Vein collects the blood from tho integument and muscles 
in the middle of tho anterior region of the neck. It passes down between tho 
median line and the anterior border of tho Sterno- mastoid, and, at the lower part 
of the neck, passes beneath that inusclo to open into the termination of the 
external jugular, or into the subclavian vein (fig. 241, p. 437). This voin varies 
considerably in size, bearing almost always an inverse proportion to tho external 
jugular. Most frequently there arc two anterior jugulars, a right and left; but 
occasionally only ouc. This vein receives some laryngeal branches, and occasion- 
ally an inferior thyroid vein. Just above the sternum, tho two anterior jugular veins 
communicate by a transverse trunk, which receives branches from the inferior 
thyroid veins. It also communicates witli the external and with the internal 
jugular. There are 110 valves in this vein. 

The Internal Jugular Vein collet; ts the blood from the interior of the cranium, 
from the superficial parts of the face, and from the neck. It commences at tho 
jugular foramen, in the base of the skull, being formed by tho coalescence of the 
lateral and inferior petrosal sinuses. At its origin it is somewhat dilated, and 
this dilatation is called the sinus, or gulf of tho internal jugular vein. It runs down 
the side of the neck in a vertical direction, lying at first on the outer side of tho 
internal carotid, and then on the outer side of the common carotid, and at the 
root of the neck unites with the subclavian voin, to form the vona innominata. 
Tho intornal jugular vein, at its commencement, lies upon the Rectus lateralis, 
behind, and at the outer Bide of the internal carotid, and tho eighth and ninth 
pairs of nerves ; lower down, the vein and artery lie upon the same plane, tho 
glosso-pharyngeal and hypoglossal nerves passing forwards between them; the 
pneumogastric descends between and behind them, in tho same sheath ; and the 
spinal accessory passes obliquely outwards, behind the vein. At the root of 
tho neck tho vein of the right side is placed at a little distance from the artery ; 
on the left side, it usually crosses it at its lower part. The right intornal jugular 
vein crosses the first part of the subclavian artery. This voin is of considerable 
size, but varies in different individuals, the left one being usually the smaller. It 
is provided with a pair of valv.es, which are placed at its point of termination, or 
from half to three quarters of an inch above it. 

Branches . This vein receives in its courso the facial, lingual, pharyngeal, 
superior and middlo thyroid veins, and sometimes tho occipital. At its point of 
junction with tho branch common to tho temporal and facial veins, it becomes 
greatly increased in size. 

Tho lingual veins commence on the dorsum, sides, and under surface of tho 
tongue, and passing backwards, following the courso of tho lingual arteiy and its 
branches, terminate in the internal jugular. 

The pharyngeal vein commences in a minnto plexus, the pharyngeal, at tho 
back part and sides of the pharynx, and after receiving meningeal branches, and 
the Vidian and sphcno-palatinc veins, terminate in tho internal jugular. It 
occasionally opens into the facial, lingual, or superior thyroid vein. 

* Tho student may refer to an interesting paper by Dr. Strutkers, ( On Jugular Vene- 
•section in Asphyxia, Anatomically and Experimentally Considered, including the Demon- 
stration of Valves in the Veins of the Neck/ in the Edinburgh Medical Journal for 
November, 1856. 1 
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Tho superior thyroid vein commoncoa in the substance and on the surface of tho 
thyroid gland, by branches corresponding with those of tho superior thyroid 
artery, and terminates in the upper part of tho internal jugular vein. 

Tho middle thyroid vein collects the blood from tho lower part of tho lateral loho 
of the thyroid gland, and, boing joined by some branches from the larynx and 
trachea, terminates in the lower part of the internal jugular vein. 

The occipital vein has been described above. 

The Vertebral Vein commences in tho occipital region, by numerous small 
branches, from tho deep muscles at tho upper and back part of tho neck, passes 
outwards, and enters the foramen in the transverse process of the atlas, and 
descends by tho side of the vertebral artery, in the canal formed by the transverse 
processes of tho cervical vertebra). Emerging from the foramen in the transvorse 
process of the sixth cervical, it terminates at the root of the neck in the back 
part of the innominate vein near its origin, its mouth boing guarded by a pair of 
valves. On the right side, it crosses the first part of tho subclavian artery. This 
vein, in the lower part of its course, occasionally divides into two branches, one of 
which emerges with the artery at the sixth cervical vertebra ; tho other escapes 
through the foramen in the seventh cervical. 

Branches The vertebral vein receives in its course the posterior condyloid vein, 
muscular branches from the muscles in the prevertebral region ; dorsi-spinal veins, 
from the hack part of the cervical portion of tho spine ; meningo-racliidian veins, 
from the interior of the spinal canal ; and lastly, tho ascending and deep cervical 
veins. 


Veins of the Diploe. 

The diploe of the cranial bones is channelled, in the adult, by a number of 
tortuous canals, which are lined by a more or less complete layer of compact 


237.— Veins of the Diploe, as displayed by the Removal of the 
Outer Tuble of the Skull. 



ssua. Tho veins they contain are largo and capacious, their walls being thin, 
and formed only of epithelium, rosting upon a layer of elastic tissue, and they 
present, at irregular intervals, pouch-like dilatations, or culs do sac , which serve 
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as reservoirs for the blood. These are the veins of the diploc : they can onlj r bo 
displayed by removing tho outer table of tlio skull. 

In adult life, as long as tlio cranial bones arc distinct and separable, these veins 
are confined to the particular bones ; but in old age, when tlio sutures are united, 
they communicate with each other, and increaso in size. These vessels commu- 
nicate, in tho interior of the cranium, with the meningeal veins, and with tho 
sinuses of the dura mater ; and on the exterior of the skull, with the veins 
of thq pericranium. They are divided into the frontal , which opens into the 
supraorbital vein, by an aperture at the supraorbital notch ; tho anterior temporal, 
which is confined chiefly to the frontal bone, and opens into one of tho deep 
temporal veins, after escaping by an aperture in the great wing of the sphenoid ; 
the posterior temporal , which is confined to the parietal bone, and terminates in tho 
lateral sinus by an aperture at tho posterior inferior angle of the pariotal bone ; and 
the occipital , which is confined to the occipital bone and opens oithor into tlio 
occipital vein, or the occipital sinus. 


Cukkbral Veins. 

Tho Cerebral Veins aro remarkable for tho extremo thinness of tlicir coats, in con- 
sequence of the muscular tissue in them being wanting, and for the absence of 
valves. They may bo divided into two sots, the superficial, which are placed on 
tho surface, and the deep veins, which occupy the interior of tho organ. 

The Superficial Cerebral Veins ramify upon the surface of tho brain, being 
lodged in the sulci, between the convolutions, a fow running across tho convolu- 
tions. They receive branches from tho substanco of the brain, and terminato in 
tho sinuses. They are named, from the position they occupy, superior, inferior, 
internal, and oxtornal. 

Tho Superior Cerebral Veins , seven or eight in number on each side, pass 
forwards and inwards towards tho great longitudinal fissure, where they receive 
tho internal cerebral veins, which return tlio blood from the convolutions of the 
flat surface of the corresponding hemisphere ; near their termination, they 
become invested with a tubular sheath of the arachnoid membrane, and open into 
the superior longitudinal sinus, in tho opposite direction to the course of tho 
blood. 

The Inferior Anterior Cerebral Veins commence on tho under surface of the 
anterior lobes of the brain, and terminate in tho cavernous sinuses. 

The Inferior Lateral Cerebral Veins commence on tlio lateral parts of the 
hemispheres, and at the base of the brain : they unite to form from three to five 
veins, which open into the lateral sinus from before backwards. 

The Liferior Median Cerebral Veins , which are very large, commence at the 
fore part of the under surface of the cerebrum, and from tho convolutions of the 
posterior lobe, and terminate in the straight sinus behind the venie Galeni. 

Tho Deep Cerebral , or Ventricular Veins (vence Galeni), are twp in number, one 
from the right, the other from the left, ventricle. They are each formed by two 
veins, the vena corporis striati, and tho choroid vein. They run backwards, 
parallel with one another, enclosed within the velum interpositum, and pass out 
of the brain at the great transverse fissure, between the under surface of the corpus 
callosum and the tubercula quadrigemina, to enter the straight sinus. 

Tho vena corporis striati commences in tho groove between the corpus striatum 
and thalamus opticus, receives numerous veins from both of these parts, and unites 
behind the antorior pillar of the fornix with the choroid vein, to form one of the 
ven®. Galeni. 

The choroid* vein runs along the whole length of the outer border of tho choroid 
plexus, receiving veins from the hippocampus major, the fornix and corpus callosum, 
and unites, at the antorior extremity of the choroid plexus, with the vein of the 
corpus striatum. 
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Tho Cerebellar Veins occupy the surface of the cerebellum, and are disposed 
in three sets, superior, inferior, and lateral. Tho superior pass forwards and 
inwards, across the superior vermiform process, and terminate in tho straight 
sinus : some opon into the venoo Galeni. The inferior cerebellar voins, of large 
size, run transversely outwards, and terminate by two or three trunks in the 
lateral sinuses. The lateral anterior cerebellar veins terminate in the superior 
petrosal sinuses. 


Sinuses op tjie Dura Mater. 

The sinuses of the dura mater are venous channels, analogous to tho veins, 
their outer coat being formed by tho dura mater ; their inner, by a continuation 
of the serous membrane of the veins. They are fifteon in number, and are 
divided into two sets : — 1. Those situated at tho upper and back part of the skull. 
2. Those at the base of tho skull. The former are tho 

Superior longitudinal. Straight sinus. 

Inferior longitudinal. Lateral sinusos. 

Occipital sinuses. 

Tho Superior Longitudinal Sirius occupies tho attached margin of tho falx 
cerebri. Commencing at the crista Galli, it runs from before backwards, groov- 


238. — Vertical Section of the Skull, showing tho Sinusos of the Dura Mater. 



ing the inner surface of tho frontal, the adjacent margins of the two parietal, 
and the superior division of the crucial ridgo of the occipital bone, and terminates 
by dividing into the two lateral sinuses. This sinus is triangular in form, narrow 
in front, and gradually increasing in size as it passes backwards. On examining 
its inner surface, it presents the internal openings of the cerebral veins, which run, 
for the most part, from bohind forwards, and open chiefly at the back part of tho 
sinus, their orifices being concealed by fibrous areolco; numerous fibrous bands 
(chordae Willisii) are also seen, which extend transversely across the inferior angle 
of the sinus ; and lastly, somo small, white, projecting bodies, the glandnl© 
Pacchioni. This sinus rocoivos the superior cerebral veins, numerous veins fron* 
the diploe and dura mater, and, at the posterior extremity of the sagittal suture 
and parietal veins from the pericranium, 
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The point where the superior longitudinal and lateral sinuses are continuous is 
called the confluence of the sinuses, or the torcnlar Hemphill. It presents a 
considerable dilatation, of very irregular form, and is the point of meeting of 
six sinuses, the superior longitudinal, the two lateral, the two occipital, and the 
straight. 

The Inferior Longitudinal Minn*, more correctly described as the inferior longi- 
tudinal man, is contained in the posterior part of the free margin of the falx cerebri. 
It is of a circular form, increases in size as it passes backwards, and terminates in 
tbc straight sinus. Tt receives several veins from the falx cerebri, and occasionally 
a fow from the flat surface of the hemispheres. 

The Straight Sinus is situated at the lino of junction of the falx cerebri with tho 
tentorium. It is triangular in form, increases in size as it proceeds backwards, 
and runs obliquely downwards and backwards from tho termination of tho inferior 
longitudinal sinus to the torcular Horopliili. Besides the inferior longitudinal 
sinus, it receives the veiue Galcni, the inferior median cerebral veins, and tho 
superior cerebellar. A few transverse hands cross its interior. 

The Lateral Sinuses are of large size, and aro situated in tho attach od margin of 
the tentorium ocrcbelli. Thoy •commence at the torcular Heropliili, and passing 
horizontally outwards to the base of the petrous portion of the temporal bone, 
curve downwards and inwards on eacli side to reach tho jugular foramen, where 
thoy terminate in the internal jugular vein. Each sinus rests in its course, upon 
the inner surface of tho occipital, the posterior inferior angle of the parietal, the 
mastoid portion of the temporal, and on the occipital again just before its ter- 
mination. These sinuses are frequently of unequal size, and they increase in size 
as they proceed from behind forwards. Tho horizontal portion is of a triangular 
form, the curved portion semi-cylindrical ; their inner surface is smooth, and not 
croaked by the fibrous bauds found in tho inner sinuses. These sinuses receive 
blood from the superior longitudinal, the straight, and the occipital sinuses ; and 
in front they communicate with the superior and inferior petrosal. They com- 
municate with tho veins of the pericranium by means of the mastoid and posterior 
condyloid veins, and ihey receive the inferior cerebral and inferior cerebellar veins, 
and some veins from the diploe. 

The Occipital aro the smallest of the cranial sinuses. They are usually two in 
number, and situated in the attached margin of the falx ccrobelli. They commence 
by several small veins around the posterior margin of the foramen maghuin, which 
communicate with the posterior spinal veins, and terminate by separate openings 
(sometimes by a single aperture) in the torcular Herophili. 

The sinuses at the base of the skull arc tho 

Cavernous. Inferior petrosal. 

Circular. Superior petrosal. f 

Transverse. 

Tho Cavernous Sinuses aro named from their presenting a reticulated structure. 
Thoy aro two in number, of large size, and placed one on each side of tho sella 
Turcica, extending from tho sphenoidal fissure to tho apex of the petrous portion 
of the tomporal bone ; they receive anteriorly the ophthalmio vein through the 
sphenoidal fissure, and communicate behind with the potrosal sinuses, and with 
each other by the circular and transverse sinuses. On the inner wall of each sinus 
is found the intornal carotid artery, accompanied by filaments of the carotid plexus 
and by tho sixth nerve ; and on its outor wall, the third, fourth, and ophthalmic 
nervos. These parts are separated from the blood flowing along the sinus by the 
lining membrane, which is continuous with the outer coat of the veins. The 
cavity of the sinus, which is larger behind than in front, is intersected by filaments 
of fibrous tissue and small vessels. The cavernous sinuses receive the inferior 
/interior cerebral veins ; they communicate with the lateral sinuses by means of 
tho superior and inferior petrosal, and with the facial vein through tho 
ophthalmic. 



SINUSES OF THE DURA MATER. 


433 

The ophthalmic is a largo vein, which connects the frontal vein at the inner angle 
of the orbit with the cavernous sinus ; it pursues the same course as the ophthalmic 
artery, and receives branches corresponding to those derived from that vessel. 
Forming a short single trunk, it passes through the inner extremity of tho 
sphenoidal fissure, and terminates in tho cavernous sinus. * 

239. — The Sinuses at the Base of the Skull. 



The Circular Sinus completely surrounds the pituitary body, and communicates 
on each side* with the cavernous sinuses. Its posterior half is larger than tho 
anterior; and in old ago it is more capacious than at an early period of life. It 
receives veins from tho pituitary body, and from the adjacent bone and dura 
mater. 

The Inferior Petrosal Sinus is situated in tho groove formed by the junction 
of the inferior border of the petrous portion of the temporal with tho basilar 
process of the* occipital. It commences in front at the termination of the 
cavernous sinus, and opens behind, into the jugular foramen, forming with tho 
lateral sinus the commencement of the internal jugular vein. These sinuses are 
semi-cylindrical in form. 

Tho Transverse Sinus is placed transversely across tho fore part of the basilar 
process of the occipital bone serving to connect the two inferior petrosal and 
cavernous sinuses. A second is occasionally found opposite the foramen magnum. 

The Superior Petrosal Sinus is situated along the upper border of the petrous 
portion of the temporal bone, in tho front part of the attached margin of the ten- 
torium. It is small and narrow* and connects together the cavernous and lateral 
sinuses at each side. It receives a cerebral vein (inferior lateral cerebral) from 
the under part of tho middlo lobe, and a cerebellar vein (anterior lateral cerebellar) 
from the anterior border of the cerebellum. 
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VEINS OP THE UPPER EXTREMITY. 


240.- -The Superficial Veins of the 
Upper Extremity. 


veins of the upper extremity are divided 
into two sets, superficial and deep. 

^The Superficial Veins are placed immediately 
beneath the integument between the two 
layers of superficial fascia ; they commence 
in the hand chiefly on its dorsal aspect, 
where they form a more or less complete 
arch. 

The Beep Veim accompany the arteries, 
and constitute the vena) comics of those 
vessels. 

Both sets of vessels are provided with valves, 
which arc more numerous in tlio deep than in 
the superficial. 

The superficial veins of the upper extremity 
are tho 

Anterior ulnar. Cephalic. 

Posterior ulnar. Median. 

Basilic. Median basilic. 

Radial. v Median cephalic. 

The Anterior Ulnar Vein commences on the 
anterior surface of the wrist and ulnar sido of 
the hand, and ascends along tlic inner side of 
the fore-arm to the bend of the elbow, where 
it joins with the posterior ulnar vein to form 
the basilic. It communicates with branches 
of tho median vein in front, and with the 
posterior ulnar behind. 

The Posterior Ulnar Vein commences on tho 
posterior surface of tho ulnar side of the hand, 
and from the vein of the little finger (vena 
salvateUay, situated over the fourth metacarpal 
space. It ascends on tho posterior surface of 
the ulnar side of the fore-arm, and just below 
the elbow unites with the anterior ulnar vein 
to form the basilic. 

The Basilic is a vein of considerable size, 
formed by the coalescence of tho anterior and 
posterior ulnar veins; ascending along tho inner 
side of the elbow, it receives the median basilic 
vein, and passing upwards along the inner side 
of the arm, pierces the deep fascia, and ascends 
in the course of the brachial artery, terminating 
either in one of the veneo comitos of that vessel, 
or in the axillary vein. 

The Radial Vein commences from the dorsal 
surbee of the thumb, index finger, and radial 
side of the hand, by branches communicating 
with the vena salvatella, and forming by 
their union a large vessel, which ascends along 
the radial side of the fore-arm, and rcceivos 
numerous branches from both its surfaces. At 
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the * bend of the elbow it receives the median cephalic, when it becomes tho 
cephalic vein. 

Tho ,Cephalm Yem ascends along the outer border of the Biceps muscle, to the 
upper third of the arm ; it then passes in the interval between the Pectoralis major 
and Deltoid muscles, accompanied by the descending branch of the thoracica acro- 
mialis artery, and terminates in the axillary vein just below the clavicle. This 
vein is occasionally connected with the external jugular or subclavian, by a branch 
which passes from it upwards in front of the clavicle. 

The Median Vein collects the blood from the superficial structures on the palmar 
surface of the hand and middle line of tho fore-arm, communicating with tho 
anterior ulnar and radial veins. At tho bend of the elbow, it receives a branch of 
communication from thejdeep veins, accompanying tho brachial artery, and divides 
into two branches, the median cophalic and median basilic, which divorgo from 
each other as they ascend. 

The Median Cephalic, usually the smaller of the two, passes outwards in tho 
groove between the Supinator longus and Biceps muscles, and joins with the 
cephalic vein. Tho branches of tho external cutaneous nervo pass behind this 
vessel. 

The Median Basilic vein passes obliquoly inwards, in tho groove between tho 
Biceps and Prouator radii teres, and joins witli tho basilic. This vein passes 
in front of the brachial artery, from which it is separated by a fibrous expansion, 
given off from the tendon of the Biceps to the fascia covering the Flexor muscles 
of the fore-arm. Filaments of the internal cutaneous nerve pass in front as well 
as behind this vessel.* 

The Deep Veins of the Upper Extremity follow the course of the arteries, forming 
their venaa comites. They are generally two in number, one lying on each side of 
the corresponding artery, and they aro connected at intervals by short transverse 
branches. 

There are two digital veins, accompanying each artery along the sides of tho 
fingers ; these, uniting at their base, pass along the interosseous spaces in the palm, 
and terminate in the two superficial palmar veins. Branches from these vessels 
on the radial side of the hand accompany the superficial is volte, and on the ulnar 
side terminate in the deep ulnar veins. The deep ulnar veins, as they pass in 
front of tho wrist, communicate with the interosseous and superficial veins, and 
unite, at tho elbow, with the deep radial veins, to form tho venro comites of the 
brachial artery. 

The Interosseous Veins accompany the anterior and posterior interosseous arteries. 
The anterior interosseous veins commence in front of the wrist, where they com- 
municato with the deep radial and ulnar veins ; at tho upper part of the fore- arm 
they receive the posterior interossoous veins, and terminate in the venm comites 
of the ulnar artery. • 

The Deep Palmar Veins accompany the deep palmar arch, being formed by 
branches which accompany the ramifications of that vessel. They communicate 
with the superficial palmar veins at the inner side of the hand ; and on the outer 
side terminate in the venrn comitos of tho radial artery. At the wrist, they 
receive a dorsal and a palmar branch from tho thumb, and unite with the doep 
radial veins. Accompanying tho radial artery, these vessels terminate in the venm 
comites of the brachial artery. 

The Brachial Veins are placed one on each side of the brachial artery, receiving 
branches corresponding with those given off from that vessel ; at the lower margin 
of the axilla they unite with the basilic to form the axillary vein. 

* Cruveilhier says : * Numerous varieties are observed in the disposition of the veins 
of the elbow ; sometimes the common median vein is wanting ; but in tb*>he cases, its two 
branches of bifurcation are furnished by the radial vein, and the cephalic is almost always^ 
in a rudimentary condition. In other cases, only two veins are found at the bend of tho 
elbow, the radial and ulnar, which aro continuous, without any demarcation, with the 
cephalic and basilic.’ 
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The deep veins have numerous anastomoses, not only with each other, but also 
with the superficial veins. 

The Axillary Vetn is of large size and formed by the continuation upwards 
of the basilic vein. It commences at the lower part of the axillary space, increases 
in size as it ascends, by receiving branches corresponding with those of the 
axillary artery, and terminates immediately beneath the clavicle at the outer mar- 
gin of the first rib, where it becomes the subclavian vein. This vessel is covered 
in front by the Pectoral muscles and eosto-eoracoid membrane, and lies on the 
thoracic side of the axillary artery. Opposite the Subscapu laris, it is joined by 
a large vein, formed by the junction of the venm comitcs of the brachial ; and 
near its termination it receives the cephalic vein. This vein is provided with a 
pair of valves, opposite tho lower border of the Subscapqlaris muscle ; valves are 
also found at the termination of the cephalic and subscapular veins. 

Tho Subclavian Vein, tho continuation of the .axillary, extends from the outer 
margin of the first rib to the inner end of the sterno-clavicular articulation, where 
it unites with the internal jugular, to form the vena innominata. It is in relation, 
in front, with tho clavicle and Snbclavius muscle ; behind, w h tlv' subclavian 
artery, from which it is separated internally by the Scalenus a T ' + icur and phrenic 
nerve. Below, it rests in a depression on tho first rib and upon the pleura. 
Above, it is covered by the cervical fascia and integument. 

The subclavian vein occasionally rises in tho neck to a level with tho third part 
of the subclavian artery, and in two instances has been seen parsing with this 
vessel behind the Scalenus anticus. This vessel is provided witn valves about an 
inch from its termination in the innominate, just external to the entrance of tho 
external jugular vein. 

IfrancJiM, It receives the external and anterior jugular veins and a small branch 
from the cephalic, outside the Scalenus ; and on the inner sure of that muscle, tlio 
internal jugular vein. 

The Vkn/E Innominate (fig. 241) are two large trunks, placed one on each side 
of the root of the neck, and formed by the union df the internal jugular and 
subclavian veins of the corresponding side. 

The Eight Vena Innominata is a short vessel, about ai\ inch and a half in length, 
which commences at the inner end of tho clavicle, and, passing almost vertically 
downwards, joins with the left vena innominata just below the cartilage of the first 
rib, to form the superior vena cava. It lies superficial and external to tbe arteria 
innominata ; on its right side tbe pleura is interposed between it and tho apex of 
the lung. This vein, at its angle of junction Avith the subclavian, receives tho 
right vertebral vein, and right lymphatic duct ; and, lower dowr the righ internal 
mammary, right inferior thyroid, and right superior intercostal veins. 

The Left Vena Innominata , about throe inches in length, and larger than the 
right, passes obliquely from left to right across tho upper and front part of the 
chest, to unite with its fellow of the opposite side, forming the superior vena cava. 
It is in relation, in front, with tho sternal end of the clavicle, tho sterno- 
clavicular articulation, and the first piece of tho sternum, from which it is 
separated by the Sterno-hyoid -and Stemo-thyroid muscles, the thymus gland or 
its remains, and some loose areolar tissue. Behind, it lies across the roots of the 
three large arteries arising from the arch of the aorta. This vessel is joined by tho 
left vertebral, left inferior thyroid, left internal mammary, and the left superior 
intercostal veins, and occasionally some thymic and pericardiac veins. There 
are no valves in the vena innominata. , 

Peculiarities. Sometimes the innominate veins open separately into the right auricle: 
in such cases the right vein takes the ordinary course of the superior vena cava, but 
the left vein, after communicating by a small branch with the right one, passes in front of 
e the root of the left lung, and turning to the back of tho heart, receives the cardiac veins, and 
terminates in tbe back of the right auricle. This occasional condition of the veins in the 
adult, is a regular one in the foetus at an early period, and the two vessels are persistent 
iu birds and some mammalia. The subsequent changes which take place in these vessels am 
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the following : The communicating branch between the two trunks enlarges and forms the 
future left innominate vein ; the remaining part of the left trunk is obliterated us far us 

the heart, where it remains 
pervious, and forms the coro- 
241. — The Vente Cavre and Azygos Veins, nary sinus ; a remnant of the 

with their Formative Branches. obliterated vessel is seen in 

adult life as a fibrous band 



passing along the back of tbo 
left auricle and in front oC the 
root of the left lung, called 
by Mr. Marshall the vestigial 
fold of the pericardium. 

The internal mammary 
veins , two in number to 
ouch, artery, follow the 
course of that vessel, and 
receive branches corres- 
ponding with those derived 
from it. The two veins 
unite into a single trunk, 
which terminates in the 
innominate vein. 

The inferior thyroid veins , 
two, frequently three or 
four in number, arise in 
the vejnous plexus, on the 
thyroid body, communicat- 
ing with the middle and 
superior thyroid veins. Tlio 
left ono descends in front 
of the trachea, behind the 
Sterno- thyroid muscles, 
communicating with its 
fallow by transverse 
branches, and terminates 
in the left vena mnomi- 
nata. The right one, which 
is placed a little to the 
right of the median line, 
opens into the right vena 
innominata, just at its 
junction with the superior 
cava. These veins receive 
tracheal and inferior laryn- 
geal branches, and are 
provided with valves at 
their termination in the 
innominate veins. 

The Superior Intercostal 
Veins return the blood 
from the upper intercostal 
spaces. 

The right superior inter- 
costal, much smaller than 
the left, closely corresponds 
with the superior inter- 
costal artery, receiving the • 
blood from the first, or first 


and second intercostal 
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spaces, and terminates in the right vena innominata. Sometimes it passes down, 
and opens into the vena azygos major. 

The left superior intercostal is always larger than the right, but varies in size in 
different subjects, being small when the left upper azygos vein is large, and vice 
verstl It is usually formed by branches from the two or three upper intercostal 
spaces, and, passing across the arch of the aorta, terminates in the left vena 
innominata. The left bronchial vein opens into it. * 

The Superior Vena Cava receives the blood which is conveyed to the heart from 
the whole of the upper half of the body. It is a short trunk, varying from two 
inches and a half to three inches in length, formed by the junction of the two 
vena) innominata?. It commences immediately below the cartilago of the first rib 
on the right side, and, descending vertically, enters the pericardium about an inch 
and a half above the heart, and terminates in the, upper part of the right auricle. 
Tn its course, it describes a slight curve, the convexity of which is turned to the 
right side. 

Relations. In front , with the thoracic fascia, which separates it from the thymus 
gland, and from the sternum ; behind , with the root of tho right lung. On its 
right side, with tlie phrenic nerve and right pleura; on its left side , with tho 
ascending part of the aorta. Tho portion contained within the pericardium is 
covered by the serous layer of that membrane, and its anterior three-fourths. It 
receives the vena azygos major, just before it enters the pericardium, and several 
small veins from the pericardium and parts in the mediastinum. Tho superior 
vena cava has no valves. 

The Azy< jos Veins connect together tho superior and inferior venae cavre, 
supplying tho placd of those vessels in the part of the chest which is occupied by 
the heart. 

The larger, or right azygos vein , commences opposito the first or second lumbar 
vertebra, by a branch from tlie right lumbar veins; sometimes by a branch from 
the renal vein, or from the inferior vena cava. It enters the thorax through tho 
aortic opening in tlie Diaphragm, and passes along tho right side of the vertebral 
column to the third dorsal vertebra, where it arches forward, over tho root of the 
right lung, and terminates in the superior vena cava, just before that vessel onters 
the pericardium. Whilst passing through the aortic opening of the Diaphragm, 
it lies with the thoracic duct on the right side of tho aorta ; and in the thorax, it 
lies upon the intercostal arteries, on the right side of tho aorta and thoracic duct, 
covered by the pleura. 

Branches. It receives nino or ten lower intercostal veins of the right side, the 
vena azygos minor, several oesophageal, mediastinal, and vertebral veins; near its 
termination, the right bronchial vein ; and is occasionally connected with the right 
superior intercostal vein. A few imperfect valves are found in this vein; but its 
branches are provided with complete valves. 

The intercostal veins on the left side, below the two or three upper intercostal 
spaces, usually form two trunks, named the left lower, and the left upper, azygos 
veins. 

The left lower , or smaller azygos vein , commences in tho lumbar region, by a 
branch from one of the lumbar veins, or from the left renal. It passes into the 
thorax, through the left crus of the Diaphragm, and, ascending on the left side of 
the spine, as high as the sixth or seventh dorsal vertebra, passes across the column, 
behind the aorta and thoracic duct, to terminate in the right azygos vein. It 
receives the four or five lower intercostal veins of the left side, and some oesophageal 
and mediastinal veius. 

The left upper azygos rein varies according to the size of the left superior 
intorcostal. It receives veins from the intercostal spaces between the left superior 
intercostal vein, and highest branch of the left lower azygos. They are usually 
% two or three in number, and join to form a trunk which ends in the right azygos 
% vein, or in the left I nver azygos. When this vein is small, or altogether wanting, the 
left superior intercostal vein will extend as low as the fifth or sixth intercostal space. 
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Tho bronchial veins return the blood from the substance of the lungs ; that of 
the right side opens into the vena azygos major, near its termination ; that of tho 
left side, into the left* superior intercostal vein. 

The Spinal Vein9. 

The numerous venous pltfeuses placed upon and within the spine may be 
arranged into four sets. 

1. Those placed on the exterior of the spinal column (the dorsi-spinal veins). 

2. Thoso situated in the interior of the spinal canal, between tho vertebrae and 
tho theca vertebralis (mcningo-rachidian veins). 

3. The veins of the bodies of the vertebrae. 

4. The veins of the spinal cord (medulli-spinal). 

1. The Dors Spinal Veins commence by small branches, which receive their 
blood from the integument of tho back of the spine,, and from the- muscles in the 
vertebral grooves. They form a complicated network, which surround the 

%pinous processes, the lamina?, and the transverse and articular processes of all the 
vertebras. At the bases of the transverse processes, they communicate, by means 
of ascending and descending branches, with the veins surrounding the contiguous 
vertebra?, ancl they join with the veins in tho spinal canal by branches which per- 
forate the liganienta subflava; they terminate in the intervals between the arches 
of the vertebrae, by joining the vertebral veins in the neck, the intercostal veins in 
the thorax, and the lumbar and sacral veins in the loins and pelvis. 

2. The principal veins contained in the spinal canal are situated between tho 
theca vertebralis and the vertebrae. They consist of two longitudinal plexuses, 
one of which runs along the posterior surface of the bodies of the vertebrae 
throughout the entire length of the spinal canal (anterior longitudinal spinal 
veins), receiving the veins belonging to the bodies of tho vertebra? (venre basis 
vertebra rum). Tho other plexus (posterior longitudinal spinal veins) is placed on 
the inner,, or anterior surface of the lamina? of tho vertebra), and extends also along 
the entire length of the spinal canal. 

The Anterior Longitudinal Spinal Veins consist of two large, tortuous, venous 
canals, which extend along the whole length of the vertebral column, from tho 
foramen magnum to the base of the coccyx, being placed one on cacli side of the 
posterior surface of the bodies of the vertebra), external to the posterior common 
ligament. These veins communicate together opposito each vertebra, by transverso 
Ininks, which pass beneath the ligament, and receive the large vena) basis verte- 
brarum, from the interior of the body of each vertebra. The anterior longitudinal 
spinal veins are least developed iu the cervical and sacral regions. They are not 
of uniform sizo throughout, boing alternately enlarged and constricted. At tho 
intervertebral foramina, they communicate with tho dorsi-spinal veins, and with 
the vertebral veins in the neck, with the intercostal veins in the dorsal region, and 
with the lumbar and sacral veins in the corresponding regions. 

The Posterior Longitudinal Spinal Veins , smaller than the anterior, are situated one 
on either side, between the inner surface of the lamina? and the theca vertebralis. 
They communicato (like the anterior), opposite each vertebra, by transverse 
trunks ; and with the anterior longitudinal veins, by lateral transverse branches, 
which pass from behind forwards. These veins, at tho intervertebral foramina, 
join with the dorsi-spinal veins. 

3. Tho Veins of the Bodies of the Vortebrce (vena? basis veitcbrarum) emerge 
from the .foramina on their posterior surface, and join the transverse trunk 
connecting the anterior longitudinal spinal veins. They are contained in large 
tortuous channels, in tho substanco of tho bones, similar in every respect to those 
found in tho diploe of the cranial bones. These canals lie parallel to the upper and 
lower surface of tho bones, arise from tho entire circumference of the vertebra, • 
communicate with veins which enter through the foramina, on tho anterior surface 
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of the bodies, and converge to the principal canal, which is sometimes doable 
towards its posterior part. They become greatly developed in advanced age. 

4. The Veins of the Spinal Cord (medulli- spinal) consist of a minute tortuous 
venous plexus, which covers the entire surfaco of the cord, being situated between 


242. — Transverse Section of a Dorsal Vertebra, showing the Spinal Veins. 



the pia mater and arachnoid. These vessels emerge chiefly from the posterior 
median furrow, and are largest in the lumbar region. Near the batje of the skull 
they unite, and form two or three small trunks, which communicate with the ver- 


243.— Vertical Section of two Dorsal Vertebra, showing the Spinal Veins. 



tebral voins, and then terminate in the inferior cerebellar veins, or in the petrosal 
sinuses. Each of the spinal nerves is accompanied by a branch as far as the inter- 
vertebral foramina, where they join the other veins from the spinal canal. 

There are no valves in the spinal veins. 
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VEINS OF THE LOWER EXTREMITY. 

f 


The veins of the lower extremity aro subdivided, like those of the upper, into 
two sets, superficial and deep ; the superficial veins being placed beneath the 

integument, between the two layers of superficial 
244. — The Internal or Long Saphe- fascia ; the deep veins accompanying the arteries, 
nous Vein and its Branches. and forming the vena) comites of those vessels. 



Both sets of veins aro provided with valves, which 
are more numerous in the deep than in the super- 
ficial set. These valves are also more numerous 
in tho lower than in the upper limb. 

The Superficial Veins of the lower extremity are 
the internal or long saphenous, and the external 
or short saphenous. 

The internal saphenous vein (fig. 244) com- 
mences from a minute plexus, which covers the 
dorsum and inner side of the foot ; it ascends in 
front of the inner ankle, and along the inner side 
of the leg, behind the inner margin of the tibia, 
accompanied by tlio internal saphenous norvo. 
At the knee, it passes backwards behind the inner 
condylo of the femur, ascends along the inside of 
tho thigh, and, passing through the saphenous 
opening in the fascia lata, terminates in tho femo- 
ral vein about an inch and a half below Poupart’s 
ligament. This vein receives in its course cuta- 
neous branches from the leg and thigh, and at the 
saphenous opening tho superficial epigastric, su- 
perficial cireumflox iliac, and external pudic veins. 
The veins from the inner and back part of the 
thigh frequently unite to form a largo vessel, 
which enters the main trunk near the saplieuous 
opening ; and sometimes those on the outer side 
of ilie thigh join to form a large branch ; so that 
occasionally three large veins are seen converging 
from different parts of the thigh towards tho 
saphenous opening. The internal saphenous vein 
communicates in tho foot with the internal plantar 
vein ; in tho leg, with tho posterior tibial veins, 
by branches which perforate tho tibial origin of 
the Sole us muscle, and also with tho anterior tibial 
veins ; at tho knee, with the articular veins ; in 
tho thigh, with the femoral vein by one or more 
branches. The valves in this vein vary from two 
to six in number ; they are moro numerous in tho 
thigh than in the leg. 

The external or short saphenous vein (fig. 245) is 
formed by branches which collect tho blood from 
the dorsum and outer side of the foot ; it ascends 
behind the outer ankle, and along the outer border 
of the tendo Achillis, across which it passes at an 
acute angle to reach the middle line of the pos- 
terior aspect of the leg. Passing directly upwards, 
it perforates tho deep fascia in the lower part of 
the popliteal space, and terminates in the popliteal 
vein, between tho heads of the Gastrocnemius 
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muscle. It is accompanied by the external saphenous nerve. It receives numerous 
large branches from the back part of the leg, and communicates with the deep 
veins on the dorsum of the foot, and behind tho 

outer malleolus. This vein has only two valves, 245.— External or Short Saphenous 
one of which is always found near its termination Vein, 

in the popliteal vein. 

The Beep Veins of the lower extremity accom- 
pany the arteries and their branches, and aro 
called the venae comites of those vessels. 

The external and internal plantar veins unite 
to form the posterior tibial. They accompany 
the posterior tibial artery, and aro joined by tho 
peroneal veins. 

The antenor tibial veins are formed by a con- 
tinuation upwards of the venro comites of tlio 
dorsalis pedis artery. They perforate the in- 
terosseous membrane at tho upper part of tho 
leg, and form, by their junction with the posterior 
tibial, tho popliteal vein. 

The valves in the deep veins are very numerous. 

The Popliteal Vein is formed by the junction 
of tho venro comites of the anterior and posterior 
tibial vessels ; it ascends through tho popliteal 
space to the tendinous aperture in the Adductor 
magnus, where it bocomes the femoral vein. In 
the lower part of its course, it is placed internal 
to the artery ; between the heads of tlie Gastroc- 
nemius, it is superficial to that vessel ; but above 
the knee-joint, it is close to its outer side. It 
receives tlie sural veins from the Gastrocnemius 
muscle, the articular veins, and the external 
saphenous. The valves in this vein are usually 
four in number. 

Tho Femoral Vein accompanies the femoral 
artery through the upper two-thirds of tho thigh. 

In the lower part of its course, it lies external to 
tho artery ; higher up, it is behind it ; and be- 
neath Poupart’s ligament, it lies to its inner side, 
and on the samo plane. It receives numerous 
muscular branchos ; the profunda femoris joins it 
about an inch and a half below Poupart’s ligament, and near its termination the 
internal saphenous vein. The valves in this vein are four or five in number. 

The External Iliac Vein commences at the termination of tho femoral, be- 
neath the crural arch, and passing upwards along tho brim of the pelvis, terminates 
opposite the sacro-iliac symphysis, by uniting with the internal iliac to form the 
common iliac vein. On the right side, it lies at first along the inner side of 
the external iliac artery ; but as it passes upwards, gradually inclines behind it. 
On the loft side, it lies altogether on the inner side of the artery. It receives, 
immediately abovo Poupart’s ligament, tho opigastric and circumflex iliac veins. 
It has no valves. 

The Internal Iliac Vein is formed by tho vense comites of the branches of 
the internal iliac artery, the umbilical arteries excepted. It receives the blood 
from the exterior of the pelvis by the gluteal, sciatic, internal pudic, and obturator 
veins ; and from the organs in the cavity of the polvis by tho hceraorrhoidal and 
vosico-prostatic plexuses in the male, and the uterine and vaginal plexuses in the 
female. The vessels forming these plexuses are remarkable for their larger size, 
their frequont anastomoses, and tlie number of valves which they contain. Tho 
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internal iliac vein lies at first on the inner sido and then behind the internal iliac 
artery, and terminates opposite the sacro-iliao articulation, by uniting -with the 
external iliac, to form the common iliac vein. This vessel has no valves. 

The hcemorrhoidal plexus surrounds tho lower end of the rectum, being formed 
by the superior haomorrlioidal veins (branchos of tho inferior mesenteric), and the 
middle and inferior hmmorrhoidal, which terminate in the internal iliac. The 
portal and general venous systems have a free communication by means of the 
branches composing this plexus. 

The vesico-prostatic plexus surrounds the neck and base of the bladder and 
prostate gland. It communicates with the hsemorrhoidal plexus behind, and 
receives the dorsal vein of tho ponis, which enters the pelvis beneath the sub- 
pubic ligament. This plexus is supported upon the sides of the bladder by a 
reflection of tho pelvic fascia. Tho veins composing it are very liable to become 
varicose, and often contain hard earthy concretions, called phlebolithes. 

The dorsal vein of the penis is a vessel of largo size, which returns the blood 
from tho body of that organ. At first it consists of two branches, which are con- 
tained in tho groove on the dorsum of the penis, and it receives veins from the 
glans, the corpus spongiosum, and numerous superficial veins ; these unite near the 
root of the penis into a single trunk, which pierces the triangular ligament beneath 
the pubic arch, and divides into two branches, which enter the prostatic plexus. 

The vaginal plexus surrounds the mucous membrane, being especially developed 
at the orifice of tho vagina ; it communicates with the vesical plexus in front, and 
with tho hromorrhoidal plexus behind. > 

Tho uterine plexus is situated along the sides and superior angles of the uterus, 
receiving largo venous canals (the uterine sinuses) from its substance. Tho veins 
composing this plexus anastomose frequently with each other and with tho ovarian 
veins. They are not tortuous like the arteries. 

The Common Iliac Veins are formed by tho union of the external and internal 
iliac veins in front of tho sacro- vertebral articulation ; passing obliquely upwards 
towards the right side, they terminate upon the intervertebral substance between 
the fourth and fifth lumbar vertebra), where the veins of tho two sides unito at an 
acute angle to form tho inferior vena cava. The right common iliac is shorter than 
tho left, nearly vertical in its direction, and ascends behind and then to the outer 
sido of its corresponding artery. The left common iliac , longer and more oblique 
in its course, is at first situated on the inner side of the corresponding artery, and 
then behind the right common iliac. Each common iliac receives the ilio-lumbar 
and sometimes the lateral sacral veins. Tho left receives, in addition, the middle 
sacral vein. No valves are found in thoso veins. 

The middle sacral vein accompanies its corresponding artery along the front of 
the sacrum, and terminates in the left common iliac voin ; occasionally in the com- 
mencement of the inferior vena cava. 

FeculiaHties. The left common iliac vein, instead of joining with the right in its usual 
position, occasionally ascends on the left side of the aorta as high as the kidney, where, after 
receiving the left renal vein, it crosses over the aorta, and then joins with the right vein to 
form the vena cava. In these cases, the two common iliacs are connected by a small com- 
municating branch at the spot where they are usually united. 

The Inferior Vena Cava returns to tho heart tho blood from all the parts below 
the Diaphragm. It is formed by the junction of the two common iliac veins on 
the right side of the intervertebral substance between the fourth and fifth lumbar 
vertebra. It passes upwards along the front of tho spine, on tho right side of the 
aorta, and having reached the under surface of tho liver, is contained in a groove 
in its posterior border. It then perforates the tendinous centre of the Diaphragm, 
enters the pericardium, where it is covered by its serous layer, and terminates in 
the lower and hack part of the right anricle. At its termination in the auricle, 
it is provided with a valve, the Eustachian, which is of large size during foetal life. 

Relations. In front, from below upwards, with the mesentery, transverse por- 
tion of the duodenum, the pancreas, portal vein, and the posterior border of the 
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liver, which partly and occasionally completely surrounds it; behind , with the 
vertebral column, the right crus of tho Diaphragm, the right renal and lumbar 
arteries ; on the left side, with the aorta. It recoives in its course the following 
branches : 

Lumbar. Supraronal. * 

Right spermatic. Phrenic. 

Renal. Hepatic. 

Peculiarities' In Position . This vessel is sometimes placed on tho left side of tho aorta, 
as high os the left renal vein, after receiving which, it crosses over to its usual position on 
the right side ; or it may be placed altogether on the loft side of the aorta, as far upwards as 
its termination in the heart : in such cases, the abdominal and thoracic viscera, together with 
the great vessels, are all transposed. 

Point of Termination . Occasionally, the inferior vena cava joins the right azygos vein, 
which is then of large size. In such cases, the superior cava receives the whole of the blood 
from the body before transmitting it to the right auricle, except the blood from the hepatic 
veins, which terminate directly in the right auricle. 

Tho lumbar veins , throe or four in number on each side, collect tho blood by 
dorsal branches from the musclos and integument of tho loins, and by abdominal 
branches from the walls of the abdomen, whore they communicato witli tho 
epigastric veins. At the spine, they receive branches from tho spinal plexuses, aud 
then pass forwards round the sides of the bodies of the vertebne beneath tho Psoas 
inagnns, and terminate at tho back part of the inferior cava. Tho left lumbar veins 
are longer than the right, and pass behind the aorta. Tho lumbar veins commu- 
nicate with each other by branches which pass in front of the transverse processes. 
Occasionally, two or more of these veins unite to form a single trunk, the ascending 
lumbar, which serves to connect tho common iliac, ilio-lumbar, lumbar, and azygos 
veins of the corresponding side of the body. 

The spermatic veins emerge from the back of the testis, and receive branches 
from the epididymis ; they form a branched anil convoluted plexus, called the 
spermatic plexus (plexus pampiniformis), below the abdominal ring : tho vessels 
composing this plexus aro very numerous, and ascend along tho cord in front of 
the vas deferens ; Jiaving entered the abdomen, they coalesce to form two branches, 
which ascend on the Psoas muscle, ' behind tho peritoneum, lying one on each side 
of the spermatic artery, and unite to form a single vessel, which opens on the right 
side in the inferior vena cava, at an acute angle, on the left side in the left renal 
vein, at a right angle. The spermatic veins are provided with valves. The left 
spermatic vein passes behind the sigmoid flexus of the colon, a part of the intestine 
in which foecal accumulation is common; this circumstance, as well as the indirect 
communication of tho vessel with tho inferior vena cava, may serve to explain tho 
more frequent occurrence of varicocele on tho left side. 

The ovarian veins are analogous to the spermatic iu the male ; they form a 
plexus near the ovary, and in the broad ligament and Fallopian tube, communi- 
cating with tho utorino plexus. They terminate as in the male. Valves are 
occasionally found in these veins. These vessels, like the uterine veins, becomo 
much enlarged during pregnancy. 

Tho renal veins are of largo size, and placed in front of the renal arteries.* 
The left is longer than the right, and passes in front of the aorta, just below the 
origin of the superior mesenteric artery. It receives the left spermatic and left 
inferior phrenic veins. It usually opens into the vena cava, u little higher than 
the right. 

The suprarenal vein terminates, on tho right side, in the vena cava ; on the left 
side, in the left renal or phrenic vein. 

The phrenic veins follow the course of the phrenic arteries. The two superior, 

* The student may observe that all veins above tho Diaphragm? which do not lie on the 
d*Aine plane as the arteries which they accompany, lie in front of them ; and that all veins 
below the Diaphragm, which do not lie on the same plane as the orterieB which they accom- 
pany, lie behind them, except the renal aud profunda femoris vein. 
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of small size, accompany tho phrenic nerve and comes norvi phrenici artery ; the 
right terminating opposite the junction of the two venao innominate, the left in the 
left superior intercostal or left internal mammary. The two inferior phrenic veins 
follow the courso of the phrenic arteries, and terminate, the right in the inferior 
vena cava, the left in the left renal vein. 

Tho hepatic veins commence in the substance of the liver, in the capillary termi- 
nations of the vena portae : these branches, gradually uniting, form three large 
veins, which converge towards the posterior border of the liver, and open into the 
inferior vena cava, whilst that vessel is situated in the groove at the back part of 
this organ. Of these three veins, one from the right, and another from the left 
lobe, open obliquely into the vena cava ; that from the middle of tho organ and 
lobulus Spigolii hawing a straight course. Tho hepatic veins run singly, and aro in 
direct contact with the hepatic tissue. They aro destitute of valves. 

Portal System of Veins. 

Tho portal venous system is composed of four large veins, which collect the 
venous blood from the viscera of digestion. Tho trunk formed by their union 
(vena porta?) enters the liver and ramifies throughout its substance : and its 
branches again emerging from that organ as the hepatic veins terminate in tho 
inferior vena cava. Tho branches of this vein are in all cases single, and dosiitute 
of valves. 

The veins forming the portal system are, the 

Inferior mesenteric. Splenic. 

Superior mesenteric. Gastric. 

The inferior mesenteric vein returns the blood from the rectum, sigmoid flexure, 
and descending colon, corresponding with the ramifications of the branches of tho 
inferior mesenteric artery. Ascending beneath the peritoneum in the lumbar 
region, it passes behind the transverse portion of tho duodenum and pancreas, and 
terminates in tho splenic vein. Its heemorrhoidal branches inosculate with those 
of the internal iliac, and thus establish a communication betwlfen the portal and 
the general venous system.* 

The superior 'mesenteric vein returns the blood from the small intestines, and 
from the coscum and ascending and transverse portions of the colon, corresponding 
with the distribution of tho branches of the superior mesenteric artery. The largo 
trunk formed by tho union of these branches ascends along the right side and in 
front of the corresponding artery, passes in front of the transverse portion of tho 
duodenum, and unites behind the upper border of tho pancreas with tho splenic 
vein, to form tho vena porta?. 

Tho splenic vein commences by five or six largo branches, which return the 
blood from the substance of tho spleen. These uniting form a single vessel, which 
passes from left to right behind the upper border of the pancreas, and terminates 
at its greater end by uniting at a right angle with the superior mesenteric to form 
the vena portae. The splenic vein is of large size, and not tortuous like the artery. 
It receives the vasa brevia from the loft extremity of the stomach, tho left gastro- 
epiploic vein, pancreatic branches from the pancreas, tho pancreatico-duodenal 
vein, and the inferior mesenteric vein. 

The gastric is a vein of small size, which accompanies the gastric artery from 
left to right along tho lesser curvature of the stomach, and terminates in the vena 
port®. 

The Tortal Vein is formed by the junction of tho superior mesenteric and 

* Besides this anastomosis between tho portal vein and the branches of the vena cava, 
other anastomoses between the portal and systemic veins are formed by the communication 
between the left rena 1 vein and the veins of the intestines, especially of the colon anc> 
duodenum, and between superficial branches of the portal veins of the liver and the phrenic 
veins, as pointed out by Mr. Kiernan (Todd and Bowman). 
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splenic veins, their onion taking place in front of the vena cava, and bohind the 
upper border of the great end of the pancreas. Passing upwards through the 
right border of the lesser omentum to the undor surface of the liver, it enters the 
transverse fissure, where it is somewhat enlarged, forming the sinus of the portal 
vein, and divides into two branches, which accompany the ramifications of the 
hepatic artery and hepatic duct throughout tho substance of the liver. Of these 
two branches the right is the larger bub tho shorter of the two. The portal vein 
is about four inches in length, and, whilst contained in the lesser omentum, lies 
behind and between the hepatic duct and artery, the former being to the right, the 
latter to the left. These structures are accompanied by filaments of the bepatio 
plexus of nerves, and numerous lymphatics, surrounded by a quantity of looso 


246. — Portal Vein and its Branches. 



areolar tissue (capsule of Glisson), and placed between the layers of the lesser 
'omentum. The vena port® receives the gastric and cystic veins ; the latter vein 
sometimes terminates in tho right branch of the vena port®. Within tho liver 
the portal vein receives the blood from tho branches of the hepatic artery. 
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Cardiac Veins. 

The veins which return the blood from the substance of the heart are, the 

Great cardiac vein. Anterior cardiac veins. 

Posterior cardiac vein. Ven© Thebesii. 

The Great Qardiac Vein is a vessel of considerable size, which commences at 
the apox of the heart, and ascends along 1 the anterior interventricular groove to 
the base of the ventricles. It then curves to the left side, around tho auriculo- 
ventricular groove, between the left auricle and ventricle, to the back part of 
the heart, and opens into the coronary sinus, its aperture being guarded by two * 
valves. It receives the posterior cardiac vein, and the left cardiac veins from 
the left auricle and ventricle, one of which, ascending along tho loft margin of 
tho ventricle, is of large size. The branches joining it aro provided with 
valves. 

The Posterior Cardiac Vein commences, by small branches, at the apex of the 
heart, communicating with those of the preceding. It ascends along tho posterior 
interventricular groove to tho base of the heart, and terminates in tho coronary 
sinus, its orifice being guarded by a valve. It receives the veins from the posterior 
surface of both ventricles. 

Tho Anterior Cardiac Veins are three or four small branches, which collect tho 
blood from the anterior surface of tho right ventricle. One of these (the vein of 
Galen), larger than the rest, runs along tho right border of the heart. Thoy open 
separately into the lower part of the right auricle. 

The Vcnte, Thebesii aro numerous minute veins, which return tho blood 
directly from the muscular substance, without entering the venous current. Thoy 
open, by minute orifices ( foramina Thebesii ) , on the inner surface of the right 
auriclo. 

The Coronary Sinus is that portion of the great cardiac vein which is situated 
in the posterior part of the loft auriculo-ventricnlar groove. is about an inch 
in length, presents a considerable dilatation, and is covered by tho muscular fibres 
of the left auricle. It receives tho great cardiac vein, tho posterior cardiac vein, 
and an oblique vein from the back part of tho left auricle, the remnant of tho 
obliterated left innominate trunk of the foetus, described by Mr. Marshall. Tho 
coronary sinus terminates in the right auricle, between the inferior vena cava 
and the auriculo- ventricular aperture, its orifico being guarded by a semilunar 
fold of the lining membrane of tho heart, the coronary valve. All the branches 
joining this vessel, excepting the oblique vein aboYe-montioncd, aro provided with 
valves. 


Tiie Pulmonary Vf.tns. 

The Pulmonary Veins return the arterial blood from the lungs to the left auricle 
of the heart. They are four in number, two for each lung. The pulmonary differ 
from other veins in several respects: — i. They carry arterial, instead of venous 
blood. 2. They are destitute of valves. 3. They aro only slightly larger than 
the arteries they accompany. 4. They accompany those vessels singly. They 
commence in a capillary network, upon the parictes of tho bronchial cells, where 
they are continuous with the ramifications of the pulmonary artery, and, uniting 
together, form a single trunk for each lobule. These branches, uniting succes- 
sively, form a single trunk for each lobe, three for the right, and two for the left 
lung. Tho vein from the middle lobe of the right lung unites with that from tho 
upper lobe, in most cases, forming two trunks 011 each side, which open separately 
into the left auricle. Occasionally, they remain separate ; there are then throe 
veins on the right side. Not unfrequently, the two left pulmonary veins terminate 
by a common opening. 
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Within the lung , the branches of the pulmonary artery arc in front , the veins 
behind \ and the bronchi between the two. 

At the root of the limy, the veins arc in front, the artery in the middle , and 
the bronchus behind. 

Within the pericardium , their anterior sur(ace is invested by the serous layer 
of this membrane. The right pulmonary veins pass behind the right auricle 
and ascending aorta ; the left pass in front of the thoracic aorta, with the left 
pulmonary artery. 



Of the Lymphatics. 

T HE Lymphatics have derived their name from the appearance of the - fluid con- 
tained in their interior ( lympha , water). They aro also called absorbents, 
from the property they possess of absorbing certain materials from the tissues, 
and conveying them into the circulation. 

The lymphatic system includes not only the lymphatic vessels and the glands 
through which they pass, but also the lacteal , or clujlifemus vessels. The lactcals 
are the lymphatic vessels of the small intestine, and differ in no respect from tho 
lymphatics generally, excepting that they contain a milk-white fluid, tho chyle, 
during the process of digestion, and convey it into tho blood through tho thoracic 
duct. 

The lymphatics are exceedingly delicate vessels, tho coats of which are so 
transparent, that the fluid they contain is readily seen through them. They retain 
a nearly uniform size, being interrupted at intervals by constrictions, which givo 
them a knotted or beaded appearance. These constrictions arc duo to the presenco 
of valves in tlieir interior. Lymphatics have been found in nearly every texture 
and organ of the body, with the exception of the substance of the brain and 
spinal cord, the eyeball, cartilage, tendon, tho membranes of tho ovum, tho 
placeuta, and umbilical cord, the nails, cuticle, and hair. Their existence in the 
substance of bone is doubtful. 

The lymphatics aro arranged into a superficial and deep set. The superficial 
lymphatics, on the surface of tho body, are placed immediately beneath the integu- 
ment, accompanying the superficial veins ; they join the deep lymphatics in certain 
situations by perforating tho deep fascia. In tho interior of the body, they lie in 
the submucous areolar tissue, throughout the whole length of the go, shro- pulmonary 
and gen ito-uri nary tracts; and in the subserous areolar tissue in the cranial, 
thoracic, and abdominal cavities. These vessels probably arise in tho form of a 
dense plexiform network interspersed among the proper elements and blood-vessels 
of the several tissues ; the vessels composing which, as well as the meshes between 
them, are much larger than those of the capillary plexus. From these networks 
small vessels* emerge, which pass, either to a neighbouring gland, or to join somo 
larger lymphatic trunk. Tho deep lymphatics, fewer in number, and larger than 
the supcrficiaL accompany the deep blood-vessels. Their mode of origin is not 
known ; it is, however, probably, similar to that of the superficial vessels. Tho 
lymphatics of any part or organ exceed, in number, the veins ; but in size they aro 
much smaller. Their anastomoses also, especially thoso of the large trunks, aro 
more frequent, and aro effected by vessels equal in diameter to those which they 
connect, tho continuous trunks retaining tho same diameter. 

The lymphatic or absorbent glands, named also conglobate glands , aro small 
solid glandular bodies, situated in tho course of the lymphatic and lacteal vessels. 
They aro found iu tho neck and on the external parts of the head ; in the upper 
extremity, in the axilla in front of the elbow ; in tho lower extremity, in tho 
groin and popliteal space. In tho abdomen, they are found iu large numbers in 
the mesentery, and along tho side of tho aorta, vena cava, and iliac vessels ; and 
in tho thorax, in the anterior and posterior mediastina. They aro somewhat 
flattened, and of a round or oval form. In size, they vary from a hemp- seed to 
an almond, and their colour, on section, is of a pinkish grey tint, excepting the 
bronchial glands, which in the adult are mottled with black. Each gland has a 
layer, or capsule of cellular tissue investing it, from which prolongations dip into 
its substance forming partitions. Tho lymphatic and lacteal vessels pass through 
these bodies in their passage to the thoracic and lymphatic ducts. A lymphatic or 
lacteal vessel, previous to entering a gland, divides into several small branches^ 
which are named afferent vessels. As they enter, their external coat becomes con- 
tinuous with the capsule of tho gland, and the vessels, much thinned, and consisting 
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only of their in torn al coat and epithelium, pass into the gland, where they subdivide 
and pursue a tortuous course ; and they finally anastomoso, so as to form a plexus. 
The vessels composing this plexus unite to form two or more efferent vessels, which, 
on emerging from the gland, aro again invested with their external coat. Further 
details on the minute anatomy of the lymphatic vessels and glands will be found in 
the Introduction. 

Thoracic Duct. 


The thoracic duct (lig. 247) conveys the great mass of the lymph and chyle 
into tho blood. It is the common trunk of all the lymphatic vessels of the body, 
excepting those of the right 

side of the head, neck, and 247.- -The Thoracic and Right Lymphatic Duct. 


thorax, and right upper ex- 
tremity, the right lung, right 
side of the heart, and the 
convex surface of tho liver. 
It varies from eighteen to 
twenty inches in length in 
tho adult, and extends from 
the second lumbar vertebra 
to tho root of the neck. It 
commences in tho abdomen 
by a triangular dilatation, the 
receptaculum cbyli (reservoir 
or cistern of Pecquet), which 
is situated upon the front of 
tho body of the second lumbar 
vertebra, to the right . side 
and behind tho aorta, by the 
sido of the right crus of tho 
Diaphragm. It ascends into 
the thorax through the aortic 
opening in tho Diaphragm, 
and is placed in the posterior 
mediastinum in front of the 
vertebral column, lying be- 
tween the aorta and vena 
azygos. Opposite tho fourth 
dorsal vertebra, it inclines to- 
wards the left side and ascends 
behind tho arch of tho aorta, 
on the left side of the oeso- 
phagus, and behind the first 
portion of the left subclavian 
artery to the upper orifice of 
tho thorax. Opposite the 
upper border of the seventh 
cervical vertebra, it curves 
downwards above the sub- 
clavian artery, and in front 
of the Scalenus muscle, so as 
to form an arch ; and ter- 
minates near the angle of 
junction of the left internal 
jugular and subclavian veins. 
The thoracic duct, at its com- 
mencement, is about equal in 
size to the diameter of a goose- 
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quill, diminishes considerably in its calibre in the middle of the thorax, and 
is again dilated just before its termination. It is generally flexuous in its course, 
and constricted at intervals so as to present a varicose appearance. The thoracic 
duct not unfrequently divides in the middle of its course into two branches of 
unequal size, which soon re-unite, or into several branches which form a ploxi- 
form interlacement. It occasionally bifurcates, at its uppor part, into two 
branches, of which the ono on tho loft side terminates in the usual manner, wliilo 
that on tho right opens into tho right subclavian vein, in connection with tlie 
right lymphatic duct. The thoracic duct has numerous valvos throughout its 
whole course, but they are more numerous in the upper than in tho lower part ; at 
its termination it is provided with a pair of valves, tho free borders of which are 
turned towar^p the vein, so as to prevent the regurgitation of venous blood into 
the duct. 

Branches . The thoracic duct, at its commencement, receives four or five largo 
trunks from the abdominal lymphatic glandsfand also tho trunk of tho lacteal 
vessels. Within the thorax, it is joined by the lymphatic vessels from the left half 
of the wall of the thoracic cavity, the lymphatics from tho sternal and intercostal 
glands, those of the left lung, left side of the heart, trachea, and oesophagus ; and 
just before its termination, receives the lymphatics of the left side of the head and 
neck, and loft upper extremity. # 

Structure . The thoracic duct is composed of throe coats, which differ in some 
respects from those of the lymphatic vessels. The internal coat consists of a layer 
of epithelium, resting upon some striped lamellaa, and an clastic fibrous coat, the 
fibres of which run in a longitudinal direction. The middle coat consists of a layer 
of connective tissue, beneath which are several laminae; of muscular tissue, the 
fibres of which are disposed transversely, and intermixed with the elastic fibres. 
The external coat is composed of areolar tissue, with elastic fibres and isolated fasci- 
culi of muscular fibres. 

Tho Right Lymphatic Duct is a short trunk, about an inch in length, and a lino 
or a line and a half in diameter, which receives the lymph from the right side of 
tho head and neck, thp right upper extremity, tho right side of the thorax, the 
right lung and right side' of the heart, and from the convex surfaco of the liver, 
and terminates at the angle of union of the right subclavian and right internal 
jugular veins. Its orifico is guarded by two semilunar valves, which prevent tho 
entrance of blood from the veins. 

$ 

Lymphatics of the Head, Face, and Neck. 

Tho Superficial Lymphatic Glands of the Head (fig. 248) are of small size, few in 
number, and confined to its posterior region. They are tho occipital , placed at the 
back of the head along the attachment of the Occipito- frontalis ; and tho posterior 
auricular , near the upper end of tho Sterno-mastoid. These glands are affected in 
cutaneous eruptions and other diseases of the scalp. In the face, tho superficial 
lymphatic glands are more numerous : they are the parotid , some of which are 
superficial and others deeply placed in the substance of the parotid gland ; tho 
zygomatio, situated under the zygoma ; the buccal , on the surface of the Buccinator 
muscle ; and the submaxillary , the largest, beneath tho body of the lower jaw. 

The superficial lymphatics of the head are divided into an anterior and a 
posterior set, which follow the course of the temporal and occipital vessels. Tho 
temporal set accompany the temporal artery in front' of the ear, to the parotid 
lymphatic glands, from which they proceed to the lymphatic glands of the neck. 
The occipital set follow the course of the occipital artery, descend to the occipital 
and posterior auricular lymphatic glands, and from thence join the cervical 
glands. 

The superficial lymphatics of the face are more numerous than those of thg 
head, and commence over its entire surface. Those from the frontal region ac- 
company the frontal vessels ; they then pass obliquely across the face, running with 

oi}2 
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the facial vein, pass through the buccal glands on tho surface of the Buccinator 
musde, an d join the submaxillary lymphatic glands. The latter receive the 
lymphatic vessels from the lips, and are often found enlarged in cases of malignant 
disease of those parts. 

The deep lymphatics of the face are derived from the pituitary membrane 
of the nose, the mucous membrane of the mouth ind pharynx, and the contents 
of the temporal and orbital fossao ; they accompany the branches of tho internal 
maxillary artery, and terminate in the deep parotid, and cervical lymphatic glands. 

The deep lymphatics of the cranium consist of two sots, the meningeal and 
cdrebral. The moningcal lymphatics accompany tho meningeal vessels, oscape 


248. — The Superficial Lymphatics and Glands of tho Head, Face, a£l Neck, 



through foramina at the base of the skull, and join the deep cervical lymphatic 
glands. The cerebral lymphatics are described by Eshmann as being situated 
between the arachnoid and pia mater, as well as in the choroid plexuses of the 
lateral ventricles ; they accompany the trunks of the carotid and vertebral arteries 
and probably pass through foramina at the base of the skull, to terminate in the 
deep cervical glands. They have not at present been demonstrated in the dura 
mater, or in the substance of the brain. 

The Lymphatic Glands of the Neck are divided into two sets, superficial and 
<deep. ' 

The superficial cervical glands ire placed in the course of the external jugular 
vein, between tho Platysma and Sterno-mastoid. They are most numerous at the 
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root of the neck, in the triangular interval between the clavicle, the Sterno- 
mastoid, and the Trapezius, where they are continuous with the axillary glands. 
A few small glands are also found on the front and sides of the larynx. 

The deep cervical glands (fig. 249) are numerous and of large size ; they form 
an uninterrupted chain along the sheath of the carotid artery and internal jugular 
vein, lying by the side of the pharynx, oesophagus, and trachea, and extending from 
the base of the skull to the thorax, where they communicate with the lymphatic 
glands in that cavity. 

249. — The Deep Lymphatics and Glands of the Neck and Thorax. 



The superficial and deep cervical lymphatics area continuation of those already 
described on the cranium and face. After traversing the glands in those regions, 
they pass through the chain of glands which lie along the sheath of the carotid 
vessels, being joined by the lymphatics from tho pharynx, oesophagus, larynx, 
trachea, and thyroid gland. At the lower part of the neck, after receiving 
some lymphatics from tho thorax, they unite into a single trunk, which terminates 
on the left side, in the thoracic duct ; on the right side, in tho right lymphatic 
duct. 

Lymphatics op the Upper Extremity. 

The Lymphatic Glands of tho upper extremity (fig. 250) may be subdivided 
into two sets, superficial and deep. 
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The superficial lymphatic glands are few, and of small size. There are occasion- 
ally two or three in front of the elbow, and one or two above the internal condyle 
of the humerus, near the basilic vein. 

The deep lymphatic glands are also few in number. In the fore-arm a few small 
ones are occasionally found in tho courso of the radial and ulnar vessels ; and in 
the arm, there is a chain of small glands along tlie inner side of tho brachial 
artery. 


250. — The Superficial Lymphatics and Glands of the Upper Extremity. 



The axillary glands aro of large size, and usually ten or twelve in number. 
A chain of these glands surrounds the axillary vessels imbedded in a quantity of 
loose areolar tissue ; they receive the lymphatic vessels from the arm : others are 
dispersed in the areolar tissue of the axilla : the remainder are arranged in two 
series, a small chain running along tho lower border of the Pectoralis major, as 
for as the mammary gland, receiving the lymphatics from the front of the chest 
and mamma ; and others are placid along the lower margin of the posterior wall of 
the axilla, which receive tho lymphatics from the integument of the back. Two 
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or three subclavian lymphatic glands are placed immediately beneath the clavicle ; 
it is through these that the axillary and deep cervical glands communicate with 
each other. One is figured by Mascagni near the umbilicus. In malignant 
diseases, tumours, or other affections implicating the upper part of the back and 
shoulder, tho front of the chest and mamma, the upper part of the front and side 
of the abdomen, or the hand, fere-arm, and arm, tho axillary glands are liable to 
be found enlarged. 

The superficial lymphatics of tho upper extremity arise from tho skin of 
tho hand, and ran along the sides of tho fingers chiefly on the dorsal surface of the 
hand ; they then pass up the fore-arm, and subdivide into two sets, which tako 
the course of the subcutaneous veins. Thoso from tho inner border of tho hand 
accompany tho ulnar veins along tho inner side of the fore- arm to the bend of tho 
elbow, where they join with sonic lymphatics from tho outer side of the fore-arm ; 
they then follow the course of the basilic vein, communicate with the glands 
immediately ubovo the elbow, and terminate in the axillary glands, joining with 
the deep lymphatics. Tho superficial lymphatics from the outer aud back part of 
the hand accompany tho radial veins to tho bond of tho elbow. They aro less 
numerous than the preceding. At tho bend of tko elbow, the greater number 
join the basilic group ; tho rest ascend witli the cephalic vein on the outor 
side of tho arm, some crossing tho upper part of the Biceps obliquely, to 
terminate in the axillary glands, whilst one or two accompany tho cephalic vein 
in tho cellular interval between tho Pectoralis major and Deltoid, and enter the 
subclavian lymphatic glands. 

Tho deep lymphatics of the upper extremity accompany tho deep blood-vessels. 
In tho fore-arm, they consist of three sets, corresponding with tho radial, ulnar, 
and intorosseous arteries; they p;«ss through tho glands occasionally found in tho 
course of those vessels, and communicate at intervals with the superficial lymphatics. 
In their course upwards, some of them pass through the glamls which he upon (he 
brachial artery; they then enter the axillary and subclavian glands, and at tho 
root of tho neck terminate, on the loft side, in the thoracic duel, and on the right 
side in the right lymphatic duet. 


] iVM i’JIATK'S OF TUB LOWER EXTKKMI'I V. 

The Lymphatic Gland* of the lower extremity may he subdivided into two sets, 
superficial aud deep ; the former aro confined to the inguinal region. 

Tho sapoficml iiiyi'iniil tjhntils, placed immediately beneath the integument, 
a>-e of largosizc, and vary from eight to ten in number. They arc divisible into 
two groups: an upper, disposed irregularly along I’ouparl's ligament, which 
receive the lymphatic vessels from tho integument of the scrotum, penis, parictrs 
of the abdomen, perineal and gluteal regions; and an interior group, which 
surround tho saphenous opening in the fascia lata, a few being sometimes con- 
tinued along the saphenous vein to a variable extent.. Tho latter receive tlio 
superficial lymphatic vessels from the lower oxtremity. These glands Ireqnenlly 
become enlarged in diseases implicating tho parts from which their lymphatics 
originate. Thus in malignant or syphilitic affections of the prepuce and penis, 
or of the labia majnru in the female, in cancer scroti, in abscess in the ponmvum, 
or in any other disease affecting tho integument aud superficial structures in those 
parts or the sub-umbilical part of the abdomen or gluteal region, the upper chain 
of glands is almost invariably enlarged, tho lowor chain being implicated m 

diseases affecting tho lower limb. . 

The deep lymphatic glands aro, the anterior tibial, popliteal, deep inguinal, 

gluteal, and ischiatic. . . . , ... ,. r , 

The anterior tibial gland is not constant in its existence. It is generally found 
hr the side of the anterior tibial artery, upon the interosseous membrane at tlm 
upper part of the leg. Occasionally, two glands are found in this situation. 

1 The deep popliteal glands, four or five in number, aro of small size ; they surround 
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tho popliteal vessels, imbedded in the 
cellular tissue and fat of the popliteal 
space. 

The deep inguinal glands are placed 
beneath the deep fascia around the femoral 
artery and vein. They are of small sizo, 
and communicate with the superficial 
inguinal glands through tho saphenous 
opening. , 

Tho gluteal and ischiatic glands are 
placed, the funner above, the latter below 
the Pyriformis muscle, resting on their 
correspond ing vessels as they pass through 
the great sacro-sciatic foramen. 

Tho Lymphatics of the lower extremity, 
like the veins, may be divided into two 
sets, superficial and deep. 

Tho superficial lymphatics are placed 
between the integument and superficial 
fascia, and are divisible into two groups : 
an internal group, which follow the 
course of the internal saphenous vein \ 
and an external group, which accom- 
pany the external saphenous. The 
internal group , the larger, commences 
on the inner side and dorsum of tho 
foot ; they pass, some in front, and 
some behind the inner angle, run up the 
leg with tho internal saphenous vein, pass 
with it behind the inner condyle of the 
femur, and accompany it to the groin, 
where they terminate in the group of in- 
guinal glands which surround the saphen- 
ous opening. Some of the offerent vessels 
from these glands pierce the cribriform 
fascia and sheath of the femoral vessels, 
and terminate in a lymphatic gland 
contained in tho femoral canal, thus 
establishing a communication between 
tho lymphatics of the lower extremity 
of those of the trunk ; others pierce the 
fascia lata, and join the deep inguinal 
glands. Tho external group arise from 
tho outer side of tho foot, ascend in 
front of the leg, and, just below the 
knee, crosses the tibia from without in- 
wards, to join tho lymphatics on the 
inner sido of the thigh. Others con- 
mence on the outer sido of tho foot, 
pass behind tho outer malleolus, and 
accompany the external saphenous vein 
along the back of the leg, where they 
enter tho popliteal glands. 

The deep lymphatics of the lower ex- 
tremity are few in number, and accompany 
tho deep blood-vessels. In the leg, they 
consist of th’ree sets, the anterior tibial, 


251. — The Superficial Lymphatics and 
Glands of the Lower Extremity. 
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peroneal, and posterior tibial, which accompany the corresponding blood-vessels, 
two or three to each artery ; they ascend with the blood-vessels, and enter the 
lymphatic glands in the popliteal space ; the efferent vessels from these .glands 
accompany the femoral vein, and join the deep inguinal glands ; from these, the 
vessels pass beneath Poupart’s ligament, and communicato with the chain of glands 
surrounding the external iliac vessels. 

The deep lymphatics of the gluteal and ischiatic regions follow the course of the 
blood-vessels, and join the gluteal and ischiatic glands at the great sacro- sciatic 
foramen. * 


Lymphatics op the Pelvis and Addomen. 

The deep lymphatic glands in the pelvis are, the external iliac, the internal iliac, 
and the sacral. Those of the abdomen are the lumbar glands. 

Tho external iliac glands form an uninterrupted chain round the oxtcrnal iliac 
vessels, three being placed round the commencement of the vessels just behind tho 
crural arch. They communicate below with the femoral lymphatics, and above 
with the lumbar glands. 

The internal iliac glands surround the internal iliac vcssols ; they receivo tho 
lymphatics corresponding to the branches of the internal iliac artery, and commu- 
nicate with the lumbar glands. 

The mcral glands occupy the sides of tho anterior surface of the sacrum, some 
being situated in the meso-rectal fold. These and the internal iliac glands are 
affected in malignant disease of the bladder, rectum, or uterus. 

Tho lumbar glands are very numerous ; they are situated on tho front of tho 
lumbar vertebrte, surrounding the common iliac vessels, the aorta, and vena cava; 
they receive the lymphatic vessels from tho lower extremities and pelvis, as well 
as from thd testes and some of the abdominal viscera ; the efferent vessels from 
these glands unite into a few large trunks, which, with the lacteals, form the com- 
mencement of the thoracic duct. In some cases of malignant disease, these glands 
become enormously enlarged, completely surrounding the aorta and vena cava, 
and occasionally groatly contracting the calibre of those vessels. In all cases of 
malignant disease of the testis, and in malignant disease of the lower limb, before 
any operation is attempted, caveful examination of tho abdomen should ho made, 
in order to ascertain if any enlargement exists ; and if any should he detected, all 
operative measures should be avoided, as fruitless. 

The lymphatics of the pelvis and abdomen may be divided into two sets, superficial 
and deep. 

Tlie superficial lymphatics of the trails of the abdomen and pelvis follow the course 
of tho superficial blood-vessels. Those derived from the integument of the lower 
part of the abdomen below the umbilicus, follow the course of the superficial epi- 
gastric vessels, and converge to the superior group of tho superficial inguinal 
glands ; tho deep set accompany tlio deep epigastric vessels, and communicate with 
tho external iliac glands. The superficial lymphatics from the sides of the lumbar 
part of the abdominal wall wind round the crest of the ilium, accompanying tho 
superficial circumflex iliac vessels, to join the superior group of the superficial 
inguinal glands ; the greater number, however, run backwards along with the 
ilio-lumbar and lumbar vessels, to join the lumbar glands. 

The superficial lymphatics of the gluteal region turn horizontally round tho outer 
side of the nates, and join the superficial inguinal glands. 

The superficial lymphatics of the scrotum and perinceum follow the course of the 
external pndic vessels, and terminate in the superficial inguinal glands. 

The superficial lymphatics of the penis occupy tho sides and dorsum of tho organ, 
the latter receiving the lymphatics from the skin covering the glans penis ; they all 
converge to the upper chain of the superficial inguinal glands. The deep lymphatic 
vessels of the penis follow the course of the internal pudic vessels, and join- the 
internal iliac glands. 
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In the female, the lymphatic vessels of the mucous membrane of the labia, 
nymphas, and clitoris, terminate in the upper chain of the inguinal glands. 

The deep lymphatics of the pelvis and abdomen take the course of the principal 
blood-vessels. Those of the parietes of the pelvis, which accompany the gluteal, 
ischiatic, and obturator vessels, follow the course of the internal iliac artery, and 
ultimately join the lumbar lymphatics. 


252.— The Deep Lymphatic Vessels and Glands of the Abdomen and Pelvis. 
4 



The efferent vessels from the inguinal glands enter tlio pelvis bcneatli Poupart’s 
ligament, where they lie in close relation with the femoral vein ; they then pass 
through the chain of glands surrounding the external iliac vessels, and finally 
(terminate in the lumbar glands. They receive the deep epigastric, circumflex iliac, 
and ilio-lumbar lymphatics. 

. The lymphatics of the bladder arise from the entire sui/uce of the organ; the 
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greater number run beneath the peritoneum on its posterior surface, and, after 
passing through the lymphatic glands in that situation, join with the lymphatics 
from the prostate and vesiculoa seminalos, and enter the internal iliac glands. 

The lymphatics of the rectum are of large sizo ; after passing through some small 
glands that lie upon its outer wall and in the mcso-rectum, they pass to the sacral 
or lumbar glands. 

The lymphatics of the uterus consist of two sets, superficial and deep : the former 
being placed beneath the peritoneum, tho latter in the substance of the organ. 
The lymphatics of tho cervix uteri, together with those from the vagina, enter 
the internal iliac and sacral glands ; those from tho body and fundus of the uterus 
pass outwards in the broad ligaments, and, being joined by the lymphatics from 
the ovaries, broad ligaments, and Fallopian tubes, ascend with the ovarian vessels 
to open into the lumbar glands. In the unimpregnant uterus, they aro small ; 
but during gestation, they become very greatly enlarged. 

The lymphatics of the testicle consist of two sets, superficial and deep ; the former 
commence on the surface of the tunica vaginalis, the latter in the epididymis and 
body of the testis. They form several large trunks, which ascend with tho 
spermatic cord, and accompanying tho spermatic vessels into the abdomen, open 
into the lumbar glands ; hence tho enlargement of these glands in malignant 
disease of the testis. 

The lymphatics of the kidney arise on the surface, and also in the interior of tho 
organ ; they join at tho hilum, and, after receiving the lymphatic vessels from tho 
ureter and suprarenal capsule, open into the lumbar glands. 

The lymphatics of the liver are divisible into two sets, superficial and deep. 
The former arise in tho sub- peritoneal areolar tissue over the entire surface of tho 
organ. Those on tho convex surface may be divided into four groups: — I. Those 
which pass from behind forwards, consisting of three or four branches, which 
ascend in the longitudinal ligament, and unite to form a single trunk, which passes 
up between the fibres of the Diaphragm, behind tho ensiform cartilage, to enter 
the anterior mediastinal glands, and finally ascends to the root of the neck, to 
terminate in tho right lymphatic duct. 2. Another gibup, which also incline 
from behind forwards, are reflected ovor the anterior margin of the liver to its 
under surface, and from thence pass along the longitndinal fissure to the glands 
in the gastro-hcpatic omentum. 3. A third group incline outwards to the right 
lateral ligament, and uniting into one or two largo trunks, pierce the Diaphragm, 
and run along its upper surface to enter the anterior mediastinal glands ; or, 
Instead of entering the thorax, turn inwards across the crus of the Diaphragm, 
and open into tho commencement of the thoracic duct. 4. The fourth group 
incline outwards from the surface of tho left lobe of the liver to tho left lateral 
ligament, pierce the Diaphragm, and passing forwards, terminate in the glands in 
the anterior mediastinum. 

The superficial lymphatics on the under surface of the liver arc divided into three 
sets: — 1. Those cm the right sido of the gall-bladder enter tho lumbar glands. 

2. Those surrounding the gall-bladder from a remarkable plexus : they accompany 
the hepatic vessels, and open into the glands in tho gastro-hcpatic omentum. 

3. Those on the left of the gall-bladder pass to the (esophageal glands, and to the 
glands which are situated along the lesser curvature of the stomach. 

Tho deep lymphatics accompany the branches of the portal vein and tho hepatic 
artery and duct through the substance of the liver ; passing out at the transverse 
fissure, thoy enter the lymphatic glands along the lesser curvature of the stomach 
and behind the pancreas, or join with one of the lacteal vessels previous to its 
termination in the thoracic duct. 

The lymphatic glands of the stomach are of small sizo : they are placed along 
the lesser and greater curvatures, some within the gastro-splenio omentum, whilst 
others snrround the cardiac and pyloric orifices. { 

The lymphatics of the stomach consist of two sets, superficial and deep ; the 
former originating^ in the subserous, and the latter in the submucous coat. They 
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follow the course of the blood-vessels, and may, consequently, be arranged into 
three groups. The first group accompany the coronary vessels along the lesser 
curvature, receiving branches from both surfaces of the organ, and pass to the 
glands around the pylorus. Tho second group pass from the great end of tho 
stomach, accompany tho vasa brevia, and enter the splenic lymphatic glands. 
The third group run along the greater curvature with tho right gastro-epiploic 
vessels, and terminate at the root of tho mesentery in one of the principal lacteal 
vessels. 

The lymphatic glands of the spleen occupy the hilum. Its lymphatic vessels 
consist of two sets, superficial and deep ; the former are placed beneath its 
peritoneal covering, the latter in the substance of tho organ : they accompany the 
blood-vessels, passing through a series of small glands, and after receiving tho 
lymphatics from tho pancreas, ultimately pass into tho thoracic duct. 

The Lymphatic System of tiie Intestines. 

The lymphatic glands of the small intestine are placed between tho layers of 
the mesentery, occupying the meshes formed by the superior mesenteric vessels, 
and hence called mesenteric glands. They vary in number from a hundred to a 
hundred and fifty : and in size, from that of a pea to that of a small almond. 
These glands are most numerous, and largest, above near the duodenum, and below 
opposite tho termination of tho ilium in thy colon. This latter group becomes 
enlarged and infiltrated with deposit in cases of fever accompanied with ulceration 
of the intestines. 

The lymphatic glands of the large intestine are much less numerous than the 
mesenteric glands : they arc situated along the vascular arches formed by the 
arteries previous to their distribution, and even sometimes upon the intestine 
itself. They are fewest in number along tho transverse colon, where they ’form an 
uninterrupted chain with the mesenteric glands. 

The lymphatics of the small intestine are called lactcals , from tho milk-white 
fluid they usually contaip ; they consist of two sets, superficial and deep : tho 
former lie beneath the peritoneal coat, taking a longitudinal course along the 
outer side of tho intestine ; tho latter occupy tho submucous tissue, and course 
transversely round the intestine, accompanied by the branches of the mesenteric 
vessels : they pass between the layers of the mesentery, enter the mesenteric 
glands, and finally unite to form two or three large trunks, which terminate in tho 
thoracic duct. 

The lymphatics of the large intestine consist of two sets : those of the ca?eum, 
ascending and transverse colon, which, after passing through their proper glands, 
enter tho mesenteric glands ; ami those of the descending colon and rectum, which 
pass to the lumbar glands. 

The Lymphatics of the Thorax. 

The deep lymphatic glands of the thorax are the intercostal, internal mammary, 
anterior, mediastinal, and posterior mediastinal. 

The intercostal glands are small, irregular in number, and situated oil each side 
of the spine, near the costo- vertebral articulations, some being placed between tho 
two planes of intercostal muscles. 

The internal mammary glands are placed at the anterior extremity of each 
intercostal space, by the side of tho internal mammary vessels. 

The anterior mediastinal glands are placed in the loose areolar tissue of the 
anterior mediastinum, some lying upon the Diaphragm in front of the pericardium, 
and others round the great vessels at the base of the heart. 

The posterior mediastinal glands are situated in the areolar tissue in the 
(posterior mediastinum, forming a continuous chain by the side of the aorta and 
oesophagus ; they communicate on each side with the intercostal, below with the 
lumbar glands, and above with the deep cervical. « 
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The superficial lymphatics of the front of the thorax run across tho great Pectoral 
muscle, and those on the back part of this cavity lie upon the Trapezius and Latis- 
simus dorsi ; they all converge to tho axillary glands. The lymphatics from tho 
mamma run along the lower border of tho Pectoralis major, through a chain of 
small lymphatic glands, and communicate with the axillary glands. 

The deep lymphatics of the thorax are the intercostal, internal mammary, and 
diaphragmatic. 

Tho intercostal lymphatics follow the course of tho intercostal vessels, receiving 
lymphatics from the intercostal muscles and pleura ; they pass backwards to tho 
spine, and unito with lymphatics from the back part of the thorax and spinal canal. 
After traversing the intercostal glands, they incline down the spine, and terminate 
in the thoracic duct. 

Tho internal mammary lymphatics follow tho courso of the internal mammary 
vessels; they commence in tho muscles of the abdomen above the umbilicus, 
communicating with the epigastric lymphatics, ascend between the fibres of tho 
Diaphragm at its attachment to tho ensiform appendix, and in their course behind 
the costal cartilages aro joined by the intercostal lymphatics, terminal ing on tho 
right side in the right lymphatic duct, on the left side in tho thoracic duct. 

The lymphatics of the Diaphragm follow the course of their corresponding vessels, 
and terminate, some in front, in the anterior mediastinal and internal mammary 
glands, some behind in the intercostal and hepatic lymphatics. 

The bronchial glands aro situated round tho bifurcation of tho trachea and 
roots of tho lungs. They aro ten or twelve in number, the largest being placed 
opposite the bifurcation of tho trachea, tho smallest round tho bronchi and their 
primary divisions for some little distance within tho substance of the lungs. In 
infancy, they present the same appearance as lymphatic glands in other situations, 
in tho adult they assume a brownish tinge, and in old age a deep black colour. 
Occasionally, they become sufficiently enlarged to compress and narrow the canal 
of the bronchi ; and they aro often the seat of tubercle or deposits of phosphate of 
lime. 

Tho lymphatics of the lung consist of two sete, sifpcrficial and deep : tho 
former are placed beneath tho pleura, forming a minute plexus, which covers tho 
outer surfaco of tho lung ; the latter accompany tho blood-vessels, and run along 
the bronchi : they both terminate at the root of tho lungs in the bronchial glands. 
Tho efferent vessels from these glands, two or three in number, ascend upon tho 
trachea to the root of the neck, traverse the tracheal and (esophageal glands, and 
terminate on the left side in tho thoracic duct, and on tho right side in the right 
lymphatic duct. 

The cardiac lymphatics consist of two sets, superficial and deep ; the former 
ariso in the subscrous .areolar tissue of the surface, and tho latter beneath the 
internal lining membrane of the heart. They follow the course of tho coronary 
vessels ; those of the right side unite into a trunk at the root of the aorta, which, 
ascending across the arch of that vessel, passes backwards to tho trachea, upon 
which it ascends, to terminate at the root of the neck in the right lymphatic duct. 
Those of the left side unite into a single vessel at tho base of the heart, which, 
passing along the pulmonary artery, and traversing some glands at the root of the 
aorta, ascends on the trachea to terminate in the thoracic duct. 

Tho thymic lymphatics ariso from the spinal surface of tho thymus gland, and 
terminate on each side in tho internal jugular veins. 

The thyroid lymphatics arise from either lateral lobe of this organ ; they 
converge to form a short trunk, which terminates ou the right side in the right 
lymphatic duct, on the left side in the thoracic duct. 

The lymphatics of the oesophagus form a plexus round that tube, traverse 
the glands in the posterior mediastinum, and, after communicating with the 
pulmonary lymphatic vessels near the roots of the lungs, terminate in the thoracic* 
duct. 



Nervous System. 

1 1HE Nervous System is composed : i . of a series of connected central organs, 
called, collectively, the cerebrospinal centre or axis ; 2. of the ganglia ; and, 
3. of the nerves . 

The Cerebro- Spinal Centre consists of two parts, the spinal cord and the ence- 
phalon : the latter may bo subdivided into the cerebrum, the cerebellum, the pons 
Varolii, and the medulla oblongata. 


The Spinal Cord and its Membranes. 

Dissection . To dissect the cord and its membranes, it will be necessary to lay open the 
whole length of the spinal canal. For this purpose, the muscles must be separated from 
the vertebral grooves, so ns to expose the spinous processes and laminre of the vertebrm ; 
and the latter must be sawn through on each side, close to the roots of the transverse 
processes, from the third or fourth cervical vertebra, above, to the sacrum below. The 
vertebral arches having been displaced, by means of a chisel, and tho separate fragments 
removed, the dura mater will be exposed, covered by a plexus of veins and a quantity of 
loose areolar tissue, often infiltrated with a serous Quid. The arches of the upper vertebras 
are best divided by means of a strong pair of cutting bone-forceps. 


Membranes op the Cord. 

The membranes which envelope the spinal cord are threo in number. Tho most 
external is the dura mater, a strong fibrous membrane, which forms a loose sheath 
around the cord. The most internal is the pia mater, a cellulo- vascular membrane, 
which closely invests the entire surface of the cord. Between tho two is the 
arachnoid membrane, an intermediate serous sac, which envelopes the cord, and is 
then reflected on the inner surface of the dura mater. 

The Dura Mater of tho cord, continuous with that which invests the brain, is 
a loose sheath which surrounds the cord, and is separated from the bony walls of 
the spinal canal by a quantity of loose areolar adipose tissue, and a plexus of veins. 
It is attached to the circumference of the foramen magnum, and to the posterior 
common ligament, throughout the whole length of the spinal canal ; by fibrous 
tissue, and extends, below, as far as tho top of the sacrum; but, beyond this 
point, it is impervious, being continued, in the form of a slender cord, to the back 
of tho coccyx, where it blends with the periosteum. This sheath is much larger 
than is necessary for its contents, and its size is greater in the cervical and lumbar 
regions than in the dorsal. Its inner surface is smooth, covered by a layer of 
polygonal cells ; and on each side may be seen the double openings which trans- 
mit the two roots of the corresponding spinal nerve, the fibrous layer of the dura 
mater being continued in the fbrm of a tubular prolongation on them as they issue 
from these apertures. These prolongations of the dura mater are Bhort in tho 
upper part of the spinC, but become gradually longer below, forming a number of 
tubes of fibrous membra?*;, whioh enclose the sacral nerves, and are contained in 
? the spinal canal. 

The chief peculiarities of tho dura mater of the cord, as compared with that 
investing the brain, are the following : 
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253. — The Spinal Card and its Tho dura mater of the cord is not adhoront to the 

Membranes. bones of tho spinal canal, which have au independent 

periosteum, 

~KT M It does not send partitions into the fissures of the 

W n cord, as in tho brain. 

Its fibrous lamina) do not separate, to form venous 
sinuses, as in the brain. 

tyr K Structure. The dura mater consists of white 

&{' a * * * fibrous tissue, arranged in bands wliicli intersect 

0110 another. It is sparingly supplied with vessels ; 

d&jr ^ |iL Z^V > an ^ 110 nerves h five as yot been traced into it. 

The A rachnoid is exposed by slitting up tho dura 
rr inater, and reflecting that nienibrano to either sido 

^ 8 ^ » (tig. 253). It is a thin, delicate, sei'ous membrane, 

J w ^dch invests the outer surface of tho cord, and is 
p then reflected upon the inner surface of the dura 

f mater, to which it is intimately adherent. Above, 

I' 11 1 1 JBHt j it is continuous with the cerebral arachnoid; below, 

1 a* ''■KnBF* ^ it is reflated on the various nerves, so that its parie- 

I -j $ tal and visceral layc ra become continuous with each 

I j * g other. r fhe visceral layer is the portion which sur- 

! rounds the cord, and that which lines the inner surface 

I of the dura inater is called the parietal layer ; * tho 

I , interval between tho two is (tailed the cavity of the 

arachnoid. The visceral layer forms a loose slieath 
around the cord, so as to leave a considerable interval 
between tho. two, which is called tho sub-arachnoid ea u space. This space is largest 
at, the lower part of the spinal canal, and encloses the mass of nerves which form 
the cauda equina. It contains an abundant serous secretion, the cerebro-Bpinal 
itu id, and usually communicates with the gcueral ventricular cavity of tho brain, 
by moans of an opening in tho fibrous layer of the inferior boundary of the fourth 

ventricle. This secretion is sufficient in 
254. 1 rims verso Section of the Spiral Cord amoun f> t 0 expand the arachnoid mcm- 

brane, so as to completely till up the whole 
t - ^ of tho space included in tho dura mater. 

The sub-arachnoidean space is crossed, at 
^ the back part of tho cord, by numerous 
j&jA ^ fibrous bands, which stretch from the 

/T\ arachnoid to the pia mater, especially in 

1 \ J8^\ the cervical region, and is partially sub- 

divided by a longitudinal membranous 
Pi*-***** partition, which serves to connect the 
arachnoid with the pia mater, opposite 
the posterior median fissure. This partition is incomplete, and cribriform in struc- 
ture, consisting of bundles of whito fibrous tissue, interlacing with each other. Tho 
visceral layer of the arachnoid surrounds tho spinal nerves where they arise from 
the cord, and encloses them in a tubular sheath as far as their point of exit from 
the dura mater, where it becomes continuous with the parietal layer. 

The arachnoid is destitute of vessels. No nerves have as yet been traced into 
this membrane. 

The Pia Mater of the cord is exposed on the removal of the arachnoid (fig. 253). 
It is less vascnlar in structure than the pia mater of the brain, with which it is 
continuous, being thicker, more dense in structure, and composed of fibrous tissue, 
arranged in longitudinal bundles. It covers the entire surface of the cord to 

* Koltiker denies that the inner surface of the dura mater is covered by an outer layef 

of the arachnoid, and states that nothing is found here except an epithelial layer, no trace 

,of a special membr^ie existing. 
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which it is very intimately adheront, forming its neurilemma, and Bend's a process 
downwards into its anterior fissure, and another, extremely delicate, into the 
posterior fissure. It also forms a sheath for each of the filaments of the spinal 
nerves, and invests the nerves themselves. A longitudinal fibrous band extends 
along the middle line on its anterior surface, called by Haller the linea splendens 5 
and a somewhat similar band, the ligamentum denticulatum, is situated on each 
side. At the point where the cord terminates, the pia mater becomos contracted, 
and is continued down as a long, slender filament ( jilum terminate ), which 
descends through the centre of the mass of nerves forming tlio cauda equina, and 
is blended witli the impervious sheath of dura mater, on a level with the top of 
the sacral canal. ' It assists in maintaining the cord in its position during the 
movements of the trunk, and is, from this circumstance, called the central liga- 
ment of the spinal cord. It contains a little nervous substance, which may bo 
traced for some distance into its upper part, and is accompanied by a small artery 
and vein. 

Structure. The pia mater of the cord, though less vascular than that which 
invests the brain, contains a network of delicate vessels in its substance. It is 
also supplied with nerves, which are derived from the sympathetic, and from the 
posterior roots of the spinal nerves. At the upper part of the cord, tlio pia mater 
presents a greyish, mottled tint., which is owing to yellowish or brown pigment 
cells being scattered within its tissue. 

Th e Ligamentum Denticulatum (fig. 253) is a narrow, fibrous band, situated on 
each sido of the spinal cord, throughout its entire length, and separating the 
anterior from the posterior roots of the spinal nerves, having received its name 
from the serrated appearance which it presents. Its inner border is continuous 
with tlio pia mater, at the side of the cord. Its outer border presents a series of 
triangular, dentated serrations, the ^points of which are fixed, at intervals, to the 
dura mjitcr, serving to unite together 'tho two layers of the arachnoid membrane. 
These serrations are about twenty in number, on each side, the first being 
attached to the dura mater, opposite the margin of the foramen magnum, be- 
tween the vertebral artery and the hypo-glossal nerve; and the last near the 
lower end of the cord. Its use is to support the cord in the fluid by which it is 
surrounded, 
xt 


^ Tiie Spinal Cord. 

TV spinal cord (medulla spinalis) is the cylindrical elongated part of thecorcbro- 
ipinallf axis, which is contained in the spinal canal. Its length is usually about 
rixtecftu or seventeen inches, and its weight, when divested of its membranes and 
aer ^>es, about one ounce and a half, its proportion to the encephalon being about 
l ff to 33. It does not nearly fill the canal in which it is contained, its investing 
Membranes being separated from the surrounding walls by areolar tissue and 
a A*plexus of veins. It occupies, in the adult, the upper two-thirds of the spinal 
°p,ual, extending from the foramen magnum to the lower border of the body of 
tithe first lumbar vertebra, where it terminates in a slender filament of grey sub- 
stance, which is continued for some distance into the Jilum terminate . In the feotus, 
/before the third month, it extends to the bottom of the sacral canal ; but, after 
f this period, it gradually recedes from below, as the growth of the bones cion losing 
the canal is more rapid in proportion than that of tho cord ; so that, in the child at 
birth, tho cord extends as far as the third lumbar vertebra. Its position varies also 


according to tho degree of curwture of the spinal column, being raised somewhat 
in flexion of the spine. On examining its Surface, it presents a difference in its 
diameter in different parts, being marked by two enlargements, an upper or 
cervical, and a lower or lumbar. The cervical enlargement, which is the larger, 
^xtends from the third cervical to tho first dorsal vertebra : its greatest diameter 
is in the transverse direction, and it corresponds with the origin of the nerves which 
supply the upper extremities* Tho lower, or lumbar enlargement, is situated 
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opposite tho last dorsal vertebra, its greatest diameter being from before backwards. 
It corresponds with the origin of the nerves which supply tho lower extremities. 
In form, the spinal cord is a flattened cylinder. It presents, on its anterior 
surface, along the middle line, a longitudinal fissure, tho anterior median Assure ; 
and, on its posterior surface, another fissure, which also extends along tho entire 
length of the cflrd, the posterior median fissure. These fissures servo to divido 
the cord into two symmetrical halves, which are united in tho middle line, 
throughout their entire length, by a transverse band of nervous substance, the 


commissure. 


k Fatten*^ 

1 -Median Jlaxure 


Fasttriar 
~ Lateral f’lrturt 


The Anterior median fissure is wider, but of less 
25 5. - Spinal Cord. Sido View. than tho posterior, extending into the cord for 

Columns/ ** <lssule!i ftI1( about one-third of its thickness, and is deepest at 

the lower part of the cord. It contains a prolonga- 
j - — w lion from tho pia mater ; and its floor is formed by 

5 Fatten* r the anterior white commissure, which is perforated 

* * **" “* UT * by numerous blood-vessels, passing to the centre of 

^ 1 the cord. 

| u | B pascrriar Tho Posterior median fissure is much more deli- 

Jj £ ft j L*tcra 4 Fit*** ca t,o than tho anterior, and most distinct at the upper 
■So and lower parts of tho cord. It extends into the 

| jj | cord to about one-half of its depth. It contains a 

very slender process of the pia mater, and numerous 

t \ if* blood-vessels, arid its floor is formed by a iliin layer 

^ of white substance, tho posterior white commissure. 

Some anatomists state that the bottom of this fissure 
corresponds to the grey matter, except in ilie cervical region, and at a point 
corresponding to the enlargement in the lumbar region. 

Lateral Fissures. On either side of the anterior median fissure, a linear series 
of foramina may bo observed, indicating tho points where the anterior roots of 
the spinal nerves emerge from the cord. This is called, by some anatomists, tho 
anterior lateral fissure of the cord, although no actual fissure exists in this situation. 
And on either side of the posterior median fissure, along tho line of attachment of 
the posterior roofs of the nervos, a delicate fissure may be seen, leading down to 
the grey matter which approaches the surface in this situation : this is called the 
posterior lateral fissure of the spinal cord. On the posterior surface of the spinal 
cord, on either side of the posterior median fissure, is a slight longitudinal furrow, 
marking off two slender tracts, the posterior median columns. These are most 
distinct in tho cervical region, but are stated by Foville to exist throughout the 
whole length of the cord. ' 

Columns of the Cord. Tfic fissures divido each half of the spinal cord into lour 
columns, an anterior column^ a lateral column, a posterior column, and a posterior 
median column. 

The anterior column includes all the portion of the cord between the anterior 
median fissure and the anterior lateral fissure, from which the anterior roo^s of 
the nerves arise. It is continuous with tho anterior pyramid of the medulla 
oblongata. 

The lateral column , tho largest segment of the cord, includes all the portion 
between tho anterior and posterior lateral fissures. ' It is contiiiuons with the 
lateral column of tho medulla. By some anatomists, the anterior and lateral 
columns are included together, under the namo of the antero-lateral column, which 
forms rather more than two- thirds of the entire circumference of the cord. 

Tho •posterior column is situated between the posterior median and posterior 
lateral fissures. It is continuous with the restiform body of tho medulla. 

The posterior median column is that narrow segment of the cord which is seen on 
each side of the posterior median fissure, usually included with the preceding, as . 
the posterior column. 

Structure of the Curd . If a transverso section of the spinal cord be made, it 
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will be seen to consist of white and grey nervous substance. The white matter 
is situated externally, and constitutes the greater part. The grey substance 
occupies tho centre, and is so arranged as to present on the surface of the section 
•two crescentic masses placed one in each lateral half of the cord, united together 
by a transverse band of grey matter, the grey commissure. Each crescentic mass 
has an anterior and posterior horn. The posterior horn is long add narrow, and 
approaches the surface of the posterior lateral fissure, near which it presents a 
slight enlargement. The anterior horn is short and thick', and does not quite 
reach the surface, bnt extends towards tho point of attachment of tho anterior 
roots' of the nerves. Its margin, presents a dentate or stellate appearance. Owing 
to the projections towards the surface of the anterior and posterior horns of tho 
grey matter, each half of the cord is divided., more or less completely, into three 
columns, anterior, middle, and posterior : the anterior and middle being joined 
to form tho an to ro- lateral column, as the anterior horn does not quite reach the 
surface. 

The grey commissure, which connects the two crescentic masses of grey matter, 
is separated from tho bottom of the anterior median fissnro by tho anterior white 
commissure ; and from the bottom of thq posterior lissuro by the posterior whito 
commissure. The grey commissure consists of a transverse band of grey matter, 
and of whito fibres, derived from t-lio opposite half of the cord and the posterior 
roots of tho nerves. The anterior commissure is formed of fibres, partly from 


the anterior column, and partly from the fibrils of I ho anterior roots of the spinal 
nerves, which decussate as they pass across from ono 

to tho other side. 256. — Transverse Sections of 

The mode of arrangement of tho grey matter, the Cord, 

and its amount in proportion to the white, vary in 
different parts of the cord. Thus, tho posterior 
horns are long and narrow, in tho cervical region ; ( j 

short and narrower, in the dorsal ; short, *but wider, \Tl^/ 


in the lumbar region. In the cervical region, tho opposite Middle of Cervical regn 
crescentic portions are sinnl), tho whito matter more 
abundant than in any other region of the cord. In 
the dorsal region, the grey matter is least developed, 
tho white matter being also small in quantity. In 
tho lumbar region, the grey matter is more abundant 
than in any other region of tho cord. Towards the Ogpotitt Middle of Doraal rtf* 



lower end of the cord, the whito mat! or gradually 
cease**. The crescentic portions of the grey matter 
soon blend into a single mass, which forms tho only 
constituent of tho extreme point of the cord. The 
minute anatomy of tho cord- is described in tho °w otiu lumlar rogio» 



Introduction. 


• The Brain and its Membranes. 

Distortion, To examine the brain with its membranes, tho skull-cap must be removed. In 
order to effect this, saw through tho external table, the section commencing, in front, about 
an inch above the margin of the orbit, and extending, behind, to a level with the occipital 
protuberance. Then break the internal table* with the chisel and hammer, to avoid injuring 
the investing membranes or brain ; loosen, and forcibly detach the skull, when the dura 
mater will be exposed. The adhesion between the bone and the dura mater is very intimate, 
and much more so in the young subject than in tho adult. 

The membranes ot the brain are, the dura mater, arachnoid membrane, and pia 
mater. 
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Dura Mater. 

The dura mater is a thick and dense inelastic fibrous membrane, which linos 
the interior of the skull. Its outer surface is rough and fibrillated, arid adheres# 
closely to the inner surface of the bones, forming their internal periosteum, this 
adhesion being moro intimate opposite the sutures and at the base of the sknll; 
at the margin of the foramen magnum, it becomes continuous with the dura 
mater lining the spinal canal. Its inner surface is smooth and epilheliated, 
being lined by the parietal layer oT tl e arachnoid. Tho dura mater is, therefore, 
a fibre- serous membrane, composed of an external fibrous lamella, and an internal 
serous layer. It sends numerous processes inwards, into tho cavity of tho skull, 
for the support and protection of the different parts of the brain ; and is prolonged 
to the outer surfaco of tho skull, through the various foramina which exist at the 
base, and thus becomes continuous with the pericranium ; its fibrous layer forms 
sheaths for the nerves which pass through these apertures. At tho baso of the 
skull, it sends a fibrous prolongation into the foramen etecum : it lines tho olfactory 
groove, and sends a series of tubular prolongations round the filaments of tho 
olfactory nerves as they pass through the cribriform plate ; a prolongation is also 
continued through the sphenoidal fissure into the orbit, and another is continued 
into the same cavity through tho optic foramen, forming a sheath for tho optic 
nerve, which is continued as far as tho eyeball. In certain situations in tho skull 
already mentioned, the fibrous layers of this membrane soparate, to form sinuses 
for the passage of venous blood. Upon tho upper surface of tho dura mater, in 
the situation of tho longitudinal sinus, may bo seen numerous small whitish bodies, 
tbe glanduloB Pacchioni. 

Structure. The dura mater consists of white fibrous and clastic tissues, arranged 
in flattened lamina?, which intersect one another in evei'y direction. 

Its arteries are very numerous, but are chiefly distributed to the bones. Those 
found in tho anterior fossa, are tho anterior meningeal, branches of the anterior 
and posterior ethmoidal, and internal carotid. In tho middle fossa are the middle 
and small meningeal, branches of the internal maxillary, and a third branch from 
the ascending pharyngeal, which enters the skull through the foramen laccrum 
basis cranii. In the posterior fossa, are tho meningeal branch of tho occipital, 
which enters the skull through the jugular foramen ; the posterior meningeal, from 
the vertebral ; and occasionally meningeal branches from the ascending pharyngeal, 
which enter tho skull, one at the jugular foramen, tho other at the anterior con- 
dyloid foramen. 

Tho veins, which return tho blood from tho dura mater, and partly from the 
bones, anastomose with the diploic veins. These vessels terminate in the various 
sinuses, with the exception of two which accompany the middle meningeal artery, 
and pass out of tho skull at the foramen spinosum. 

Tho nerves of tho dura mater are, the recurrent branch of tho fourth, and 
filaments from the Gasserian ganglion, from tho ophthalmic nerve, and from tho 
sympathetic. 

The so-called glandulaa Pacchioni are numerous small whitish granulations, 
usually collected into clusters of variable size, which are found in the following 

situations : 1. Upon tho outer surfaco of tho dura mater, in tho vicinity of the 

superior longitudinal sinus, being received into little depressions on the inner 
surface of tbe calvarium. 2. On tho inner surface of the dura mater. 3. In the 
superior longitudinal sinus. 4. On the pia mater, near the margin of the hemi- 
spheres. 

These bodies are not glandular in structure, but consist of a fibro-cellular matrix 
originally developed from tho pia mater ; by their growth they produce absorption 
or separation of tho fibres of the dura mater ; in a similar manner they make their 
way into the suporior longitudinal sinus, where they are covered by the lining 
membrane. The cerebral layer of tho arachnoid in tho situation of these growths 
is usually thickened and opaque, and adherent to the parietal portion. 
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These bodies arc not found in infancy, and very rarely until the third year. 
They are usually fouud after the seventh year ; and from this period they increase 
in number as ago a lvanccs. Occasionally they arc wanting. 

* 

Processes of the Dura Mater. Tho processes of the dura mater, sent inwards 
into the cavity of the skull, are three in number, tho falx corebri, the tentorium 
cerebelli, and tho falx ccrebclli. 

The falx cerebri , so named from its sickle-like form, is a stuong. arched process 
of the dura mater, which descends vertically in the longitudinal fissure between tho 
two hemispheres of tho brain. Lt is yarrow in front, where it is attached to tho 
crista galli process of the ethmoid bone ; and broad behind, where it is connected 
with tho upper surface of the tcutorium. Its upper margin is convex, and attached 
to the inner surface of tho skull as far back as tho internal occipital protuberance. 
In this situation it is broad, and contains tho superior longitudinal sinus. Its 
lower margin is free, concave, and presents a sharp curved edge, which contains 
the inferior longitudinal sinus, 

Tho tentorium cerebelli is an arched lamina of dura mater, elevated in the 
middle, and inclining downwards towards the circumference. It covers the upper 
surface of the cerebellum, supporting tho posterior lobes of the brain, and pre- 
venting their pressure upon it. It is attached, behind, by its convex border, to 
the transverse ridges upon tho inner surface of the occipital bono, and there 
encloses the lateral sinuses ; in front, to tho superior margin of tho petrous portion 
of the temporal bone, enclosing the superior petrosal sinuses, and from the apex of 
this bone, on each side, is continued to the anterior and posterior elinoid processes, 
Along tho middle line of its upper surface, the posterior border of the falx cerebri 
is attached, tho straight sinus being placed on their point, of junction. Its anterior 
border is free and concave, and presents a large oval opening for the transmission 
of tlic crura cerebri. 

The falx cerebelli is a small triangular process of dura mater, received into tho 
indentation between tho two lateral lobes of the cerebellum behind. Its baso is 
attached; above, to tho under and back part of the tentorium ; its posterior margin, 
to tho lower division of the vortical crest on the under surface of the occipital bone! 
As it descends, it sometimes divides into two smaller folds, which arc lost on tho 
sides of the foramen magnum. , 


A RAC11X0 1 1) M B M UIIAN E. 

The arachnoid Itlce a spider's iveb), so namod from its extreme 

thinness, is the serous membrane which envelopes the brain, and is then reflected 
on tho inner surface of the dura mater. Like other serous membranes, it is a shut 
sac, and consists of a parietal and a visceral layer. 

Tho parietal layer covers the Inner surfaco of tho dura mater,* and gives that 
membrane its smooth and polished surface ; it is also reflected over thoso surfaces 
• which separate the hemispheres of the brain and cerebellum. 

Ihe visceral layer invests the brain more loosely, bc3ing separated from direct 
contact, with the cerebral substance by the pia mater, and a quantity of loose areolar 
tissue, the subarachnoidean. On the upper surface of the cerebrum, the arachnoid 
is thin aud transparent, and may bo easily demonstrated by injecting a stream of 
air beneath it by means of a blow-pipe*; it passes over the convolutions without 
dipping down into the sulci l*) tween them. At the base of the brain the arachnoid 
is thicker, and slightly opaque towards the central part j it covers the ahtorior 
lobes, and is extended across between the two middle lobes, so as to leave' a con- 
siderable interval between it and the brain, the anterior subarachnoidean space ; 
it is closely adherent to the pons and under surface of the cerebellum ; but between 

c * Kcilliker denies this ; and states, tlmt the inner surface of the dura mater is covered 
with pavement epithehmn, but has no other investment which can be regarded as a parietal 
layer of the arachnoid. ° r 
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the hemispheres of the cerebellum and the medulla oblongata another considerable 
iuterval is loft between it and the brain, called the posterior svbaruehnoidmu space . 
These two spaces communicate together across the crura cerebri. The arachnoid 
membrane surrounds the nerves which arise from the brain, and encloses them ift 
loose sheaths as far as their point of exit from tho skull, where it becomes con- 
tinuous with the parietal layer. 

The subarachnoid spare is the interval between the arachnoid and pia mater: 
this space is narrow 011 the surface of the hemispheres ; but at the base of tho 
brain a wide interval is left between the two middle lobes, and behind, between 
the hemispheres of tho cerebellum and the medulla oblongata. This* space is the 
scab of an abundant serous socretion, the cerebro- spinal fluid, which fills up tho 
interval between the arachnoid and pia mater. The subarachnoid space usually 
communicates with tho general ventricular cavity of the brain by means of an 
opening in the inferior boundary of the fourth ventricle. 

Tlio sac of tho arachnoid also contains serous fluid ; this is, however, small in 
quantity compared with the corebro-spinal fluid. 

Structure. The arachnoid consists of bundles of white fibrous and elastic tissues 
intimately blended together. Its outer surface is covered with a layer of scaly 
epithelium. It is destitute of vessels, and tho existence of nerves in it lias not 
been satisfactorily demonstrated 

Tho cerebrospinal Jin id tills up the subarachnoid space, keeping the opposod 
surfaces of tho arachnoid membrane in contact. It is a clear, limpid fluid, having 
a saltish taste, arid a slightly alkaline reaction. According to Lassaigne, it consists 
of 98 5 parts of water, the remaining 15 per cent, being solid matters, animal and 
saline, [t varies in quantity, being most abundant in old persons, and is quickly 
reproduced. Its chief use is probably to afford mechanical protection to the 
nervous centres, and to prevent the effects of concussions communicated from 
without. 


Pia Mater. 

\ 

The pia mater is a vascular membrane, and derives its blood from tho internal 
carotid and vertebral arteries. It consists of a minute plexus of blood-vessels, 
held together by an extremely fiyc areolar tissue. It invests tlic entire surfaeo 
of the brain, dipping down between the convolutions ami lamina*, and is prolonged 
into the interior, forming tho velum interposition and choroid plexuses of the 
fourth ventricle. Upon the surfaces of tlie hemispheres, where it covers the grey 
matter of tho convolutions, it is very vascular, and gives off from its inner surface 
a multitude of minute vessels, which extend perpendicularly for some distance 
into tho cerebral substance. At the base of the brain, in the situation of tho sub- 
stantia perforata and locus perforatus, a number of long straight vessels are given 
off, which pass through tho white matter to reach Ihegrcy substance in the interior. 
On tho cerebellum the membrane is more delicate, and the vessels from its inner 
surface are shorter. Upon the crura corebri and pons VaroJii its characters are 
altogether changed ; it here presents a dense fibrous structure, marked only by 
slight traces of vascularity. 

According to Fohmann and Arnold, this membrane contains numerous lymphatic 
vessels. Its nerves are derived from the sympathetic, and also from the third, 
sixth, seventh, eighth, and spinal accessory. They accompany the branches of the 
arteries. 

The Brain. 

The brain ( encephalon ) is that portion of the cercbro-spinal axis that is con- 
tained in the cranial cavity. It is divided into four principal parts: viz., the 
cerebrum, tho cerebellum, the pons Yarolii, and the medulla oblongata. • 

The cerebrum forms the largest portion of the encephalon, and occupies a 
considerable part of the cavity of the cranium, resting in tho anterior and middle 
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fosste of the ba Be of tho skull, and separated posteriorly from the cerebellum by 
the tentorium cerobelli. About the middle of its under sui-face is a narrow con- 
stricted portion, part of which, the crura cerebri, is continued onwards into the 
pons Varolii below, and through it to the medulla oblongata and spinal cord ; 
whilst another portion, the crura cerobelli, passes down into the cerebellum. 

The cerebellum (little brain or after brain) is situated in the inferior occipital 
fossae, being separated from the under -surface of the posterior lobes of the cere- 
brum by the tentorium cerebelli. It is connected to the rest of the encephalon by 
mcaus of coimccting bands, called aura: ol* these, two ascend to the cerebrum, 
two descend to the medulla oblongata, and two blend together in front, forming 
the pons Varolii. 

The 2 )0US is that portion of the encephalon which vests upon the upper 

part of the basilar process. It constitutes the bond of union of the various seg- 
ments above-named, receiving, above, the crura from the cerebrum; at the sides, 
the crura from the cerebellum ; and below, the medulla oblongata. 

The Medulla oblongata extends from the lower border of the pons Varolii to the 
upper part of the spinal cord. It lies beneath the cerebellum, resting on the lower 
part of the basilar groove of the occipital bone. 

Weight of the eucejduriun. The average weight of the brain, in the adult male, 
is 49J oz., or little more than 3 lb. avoirdupois ; that of the female, 44 oz. ; the 
averago difference between the two being from 5 to 6 oz. The prevailing weight 
of the brain, in the male, ranges between 46 oz. and 53 oz. ; and, in the female, 
between 41 oz. and 47 oz. In the male, the maximnm weight out of 278 cases 
was 65 oz., .and the minimum weight 34 oz. The maximum weight of the adult 
femalo brain, out of 191 cases, was 56 oz., and the minimum weight 31 oz. It 
appears that the weight of the brain increases rapidly up to the seventh year, 
more slowly to between sixteen and twenty, and still more slowly to between 
thirty and forty, when it reaches its maximum. Beyond this period, as ago 
advances and the mental faculties decline, the brain diminishes slowly in weight, 
about an ounce for each subsequent decennial period. These results apply alike to 
both sexes. 

The size of the brain appears to bear a general relation to the intellectual 
capacity of the individual. Cuvier’s brain weighed rather more than 64 oz., that 
of the late Dr. Abercrombie 63 oz., and that of Dupnytren 62 i oz. On the other 
hand, the brain of au idiot seldom weighs morq than 23 oz. 

The human brain is heavier than that of all the lower animals, excepting 
the elephant and whale. The brain of the former weighs from 8 lb. to 10 lb. ; 
and that of a whale, in a specimen seventy-live feet long, weighed rather more 
than 5 lb. 

Medulla Odlokgata. 

The medulla oblongata is the upper enlarged part of the spinal cord, and extends 
from the upper border of the atlas to the lower border of the pons Varolii. It is 
directed obliquely downwards and backwards; its anterior surface rests on tho 
basilar groove of tho occipital bone, its posterior surface is received into tho 
fossa between tho hemispheres of the cerebellum, forming the floor of the fourth 
ventricle. It is pyramidal in form, its broad extremity directed upwards, its 
lower end being narrow at its point of connection with the cord. It measures an 
inch and a quarter in length, three-quarters of an inch in breadth at its widest 
part, and half an inch in thickness. Its surface is marked, in the median line, in 
front and behind, by an anter ior and posterior median fissure, which are con- 
tinuous with those of the spinal cord. Tire anterior Assure contains a fold of 
pia mater, and terminates just below the pons in a cul-de-sac, the foramen csecum. 
t Thc posterior is a deep but narrow Assure, continued upwards along the floor of 
tho fourth ventricle, where it is Anally lost. These two Assures divide the 
medulla into two symmetrical halves, each lateral half being subdivided by 
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minor grooves into four columns, which, from before backwards, are named the 
anterior pyramid , lateral tract ami olivary body , the rent if arm body, the posterior 
pyramid . 

The anterior pyramids , or corpora pyramidalia , are two pyramidal-shaped 
bundles of white matter, placed one on either side of the antjrior median fissure 

and separated from the olivary body 
2 5 7 - — MedullaOblongataiuidPoua Varolii. w l,j c h is cxtorna l to them, by a slight 
n tenor ui ace. depression. At the lower border of the 

pons they arc somewhat constricted ; 
they thou become enlarged, and taper 
slightly as they descend, being con- 
tinuous below with tho anterior co- 
lumns of the cord. On separating tho 
pyramids below, it will be observed 
that their innermost fibres form from 
four to five bundles on each side, which 
decussate with one another; this de- 
cussation, however, is not formed en- 
tirely of fibres from the pyramids, but 
mainly from the deep portion of the 
lateral columns of the cord which pass 
forwards to the surface between the di- 
verging anterior columns. The outer- 
most fibres do not decussate ; they are 
derived from the anterior columns of 
the cord, and are continued directly 
upwards through tho pons Varolii. 

Lateral tract and olivary body . The lateral tract is continuous with the lateral 
column of the cord. Below, it is broad, and includes that part of the medulla 
between the anterior pyramid and rostiform body ; but, above, it is pushed a little 
backwards, and narrowed by tho projection forwards of the olivary body. 

The olivary bodies are two prominent, oval masses, situated behind the anterior 
pyramids, from which they are separated by slight grooves. They equal, in 
breadth, tho anterior pyramids, are a little broader above than below, and are 
about half an inch in length, being separated, above from the pons Varolii by a 
slight depression. Numerous white fibres (libra* arc ij unties) aro seen winding 
round tho lower end of each body ; sometimes crossing their surface. 

The rest if arm "bodies (fig. 258) aro the largest columns of tho medulla, and con- 
tinuous, below, with tho posterior columns of the cord. They aro two rounded, 
cord-like eminences, placed between tho lateral tracts, in front, and the posterior 
pyramids, behind ; from both of which they aro separated by slight grooves. As 
they ascend, they diverge from each other, assist in forming the lateral boundaries 
of the fourth ventricle, and theu enter the corresponding hemisphere of the cere- 
bellum, forming its inferior peduncle ; it is probable that some fibiesare continued 
from the rcstiform bodies into the cerebrum. 

Tho posterior pyramids (fasciculi graciles) aro two narrow, white coTds placed 
one on each side of the posterior modian fissure, and separated from the rostiform 
bodies by a narrow groove. They consist entirely of whito fibres, and are con- 
tinuous with the posterior median columns of the spinal cord. These bodies lie, 
at* first, in close contact. Opposite the apex of the fourth ventricle they form 
an enlargement (processus clacatus ), and then, diverging, are lost in the corres- 
ponding restiform body. The upper part of the posterior pyramids form the lateral 
boundaries of tho calamus scriptorius. 

Tho posterior surface of the medulla oblongata forms part of tho floor of the 
fourth ventricle. It is of a triangular form, bounded on each side by the diverging 
posterior pyramids, and is that part of the ventricle which, from its resemblance 
to tho point of 1 a pen, is called the calamus scriptorius . The divergence of the 
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posterior pyramids ami rostiform bodies, opens to view the grey matter of the 
medulla, which is continuous, below, with the grey commissure of the cord. In 
the middle line is seen a longitudinal 
furrow, continuous with the posterior 
median fissure of the cord, terminating, 
below, at the point of the ventricle, in 
a cul-de-sac , the ventricle of A ran tins, 
which descends into the medulla for a 
slight extent. It is the remains of a ca- 
nal, which, in the fretus, extends through- 
out the entire length of the cord. 

Structure . The columns of the cord 
are directly continuous with thoso of the 
medulla oblongata, below ; but, higher 
up, both the white and grey constituents 
are rearranged before they aro con- 
tinued upwards to the cerebrum and 
cerebellum. 

The anterior pyramid is composed of 
fibres derived from the anterior column 
of the cord of its own side, and from tho 
lateral column of the opposite half of tho 
cord, and is continued upwards into 
the cerebrum and cerebellum. The cere- 
bellar fibres form a superficial and Seep 
layer, which pass beneath the olivary body 
to the rostiform body, and spread out into 
the structure of tho cerebellum. A deeper fasciculus encloses the olivary body, 
and, receiving fibres from it, enters the pons as the olivary fasciculus or fillet; hut 
tho chief mass of fibres from tho pyramid, the cerebral fibres, enter the pons in 
their passage upwards to tho cerebrum. The anterior pyramids contain no grey 
matter. 

Tho lateral tract is continuous, below, with the lateral column of the cord. 
Its fibres pass in three different directions. Tho most external join the rcstiforni 
body, and pass to the cerebellum. The 
internal, more numerous, pass forwards, 
pushing aside the fibres of tho anterior 
column, and form part of the opposite 
an tenor pyramid. The middle fibres 
ascend, beneath tho olivary body, to the 
cerebrum, passing along the back of the 
pons, and form, together with fibres from 
the restiform body, the fasciculi terete 
in the floor of tho fourth ventricle. 

Olivary body . If a transverse section is made through either olivary body, it 
will be tound to consist of a small, ganglionic inass, deeply imbedded in the medulla, 
partly appearing on tho surface as a smooth, olive-shaped eminenco (fig. 259). It 
consists, externally, of white substance ; and, internally, of a grey nucleus, the 
corpus dentatum. Tho grey matter is arranged in the form of a hollow capsule, 
open at its upper and inner part, and presenting a zigzag, or dentated outline. 
White fibres pass into, or from the interior of this body, by the aperture ii\ the 
posterior part of tho capsule. They join with those fibres of the anterior column 
which ascend on tho outer side, and beneath tho olivary body, to form the olivary 
fasciculus, which ascends to the cerebrum. ' 

The restiform body is. formed chiefly of fibres from tho posterior column of the 
cord; but it receives some from the lateral column, and a fasciculus from the 
anterior, and is continued, upwards, to tho cerebrum and cerebellum. On entering 


259.— Transverse Section of Medulla 
Oblongata. 



258.- Posterior Surface of the Medulla 
Oblongata. 
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the pons, it divides into two fasciculi, above the point of tho fourth ventriclo. 
The external fasciculus enters the cerebellum ; the inner fasciculus joins the posterior 
pyramid, is continued up along the fourth ventricle, and is traced up to the cere- 
brum with the fasciculi teretes. 

260.— The Columns of the Medulla Obion* at a, and their connection with the 
Cerebrum and Ct rebellum. 


e r " m 



Medulla Oblongata 


Septum of the moduli a 9 oblongata, Above the decussate n of the anterior pyramids, 
numerous white fibres extend, from behind forwards, in the median line, forming a 
septum, which subdivides the medulla into two lateral halves. Romo of these 
fibres emerge at the anterior median fissure, and form a hand which curves round 
the lower border of the olivary body, or pusses transversely across it, and round 
the sides of the medulla, forming the arc if ornt fibres of Roland o. Others appear in 
the floor of the fourth ventricle, issuing from the posterior median fissure, aud form 
the white strije in that situation. 

Grey matter of the medulla oblongata . The grey matter of the medulla is ft con- 
tinuation of that contained in the interior of the spinal cord, bc?sides a scries of 
special deposits or nuclei. 

In the lower part of the medulla, the grey matter is arranged as in the coid, 
but at the upper part it becomes more abundant, and is disposed with less 
apparent regularity, becoming blended with all the white fibres, except the 
anterior pyramids. The part corresponding to the transverse grey commissure 
of the cord is exposed to view in the floor of the medulla oblongata, by tho, 
divergence of the restiform bodies, and posterior pyramids, becoming blended with 
the ascending fibres of the lateral column, and thus forming the fasciculi teretes. 
The lateral crescentic portions, but especially the posterior horns, become enlarged, 
blend with the fibres of the restiform bodies, and form the tubercnlo cinereo of 
Rolando. 

Special deposits of grey matter are found both in the anterior and posterior 
parts of the medulla; forming, in the former situation, the corpus den taf am within 
the olivary body, and, in the latter, a series of special masses, or nuclei, connected* 
with the roots of origin of tho spinal accessory, vagus, glosso- pharyngeal, and 
hypoglossal norvdh. It thus appears that tho closest analogy in structure, and 
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also probably in general endowments, exists between tlio medulla oblongata and 
the spinal cord. The larger size and peculiar form of the medulla depends on the 
enlargement, divergence, and decussation of the various columns ; and also on tlio 
addition of special deposits of grey matter in the olivary bodies and other parts, 
evidently in adaptation to the more extended range of function which this part of 
the ccrebro-spinal axis possesses. 


Pons Varolii. 

The pons Varolii ( mesoccplwle , Chaussicr) is the bond of union of the various 
segments of the encephalon, connecting the cerebrum above, the medulla oblongata 
below, t nd the cerebellum behind. It is situated above tho medulla oblongata, 
below the crura cerebri, and between tlio hemispheres of tho cerebellum. 

Its under surface presents a broad transverse band of white fibres, which arches 
liko a bridge across the upper part of the medulla, extending between the two 
hemispheres of tlio cerebellum. This surface projects considerably beyond the 
level of fjmso parts, is of quadrangular form, rests upon tho basilar groove of 
the occipital bone, and is limited before and behind by very prominent margins. 
It presents along the middle line a longitudinal groove, wider in front than behind, 
which lodges the basilar artery ; numerous transverse stria? are *also observed on 
each side, which indicate tho course of its superficial fibres. 

Its upper surface forms part of the floor of the fourth ventricle, and at each side 
it becomes contracted into a thick rounded cord, the crus .cerebplli, which enters 
tho substance of the cerebellum, constituting its middle pedunelo. 

Structure. The pons Varolii consists of alternate layers of transverse and longi- 
tudinal fibres intermixed with grey matter (fig. 260). 

Tho transverse fibres connect, together the two lateral hemispheres of the cere- 
bellum, and constitute its great transverse commissure. They consist of a super- 
ficial and a deep layer. The superficial layer passes uninterruptedly across tlio 
surface of the pons, forming a uniform layer, which consists of fibres derived from 
t-lio crus cerebelli 011 each side, meeting in tho median line. Tho deep layer 
of transverso fibres decussates with the longitudinal fibres continued up from the 
medulla, and contains much; more grey matter between its fibres. 

The longitudinal fibres are continued up through tlie pons. 1. From the 
anterior pyramid. 2. From the olivary body. 3. From the lateral and posterior 
columns of the cord, receiving special fibres from tho grey matter of tlie pons 
itself. 

1. The fibres from the anterior pyramid ascend through tho pons, embedded 
between two layers of transverse fibres, being subdivided in their course into 
smaller bundles ; at the upper border of the pons they enter tho crus cerebri, 
forming its fasciculated portion. 

2. The olivary fasciculus divides in tho pons into two bundles, 0110 of which 
ascends to tho corporo quadrigomina \ the other is continuod to the cerebrum with 
tho fibres of the lateral column. 

3. The fibres from the lateral and posterior columns of tho cord, with a bundle 
from the olivary fasciculus, are intermixed with much grey matter, and appear in 
the floor of the fourth ventricle as the fasciculi teretes : they ascend to the deep or 

^cerebral part of the crus cerebri. V 

Fovillo believes that a few fibres from each of the longitudinal tracts of the 
medulla turn forwards, and arc continuous with tho transverse fibres of tho pons. 

Septum . The pons is subdivided into two lateral halves by a median septum 
which extends through its posterior half, Tho Beptum consists of an tero- posterior 
and transverso fibres. . Tho former are derived from the floor of the fourth ven- 
tricle and from the- transverse fibres of the pons, which bend backwards before 
• passing across to the opposite side. The latter are derived from the floor of the 
fourth ventricle ; they pierce the longitudinal fibres, aud are then continued across 
& jxofe one to the other side of the medulla, piercing the antcro-postorior fibres. 

■ : '' / 



CEREBRUM. 


475 


The two halves of the pons, in front, are connected together by transverse com- 
missural fibres. 


Cerebrum. XJpi’eb Surface. (Fig. 261.) 

The cerebrum, in man, constitutes the largest portion of the encephalon. Its 
upper surface is of an ovoidal form, broader behind than in front, convex in its 
general outline, and divided into two lateral halves or hemispheres, right and left 
by the great longitudinal fissure, which extends throughout the entire length of 
the cerebrum in the middle lino, reaching down to the base of the brain in front 
and behind, but interrupted iu the middle by a broad transverse commissure of 
whito matter, the corpus callosum, which connects tho two hemispheres together. 
This fissure lodges the falx cerebri, and indicates the original development of the 
brain by two late ml halves. 

Each hemisphere presents an outer surface, which is convex, to correspond 
with the vault of the cranium ; an inner surface, flattened, and in contact with the 
opposite hemisphere (the two inner surfaces forming the sides of the longitudinal 
fissure) ; and an under surface or base, of more irregular form, which rests, in 
front, on the anterior and middle fossa? at the base of the skull, and behind, upon 
the tentorium. 

Convolutions. If the pia mater is removed with tho forceps, tho. entire surface 
of each hemisphere will be seen to present a number of convoluted eminences, 
the convolutions , separated from each other by depressions (sulci) of various depths. 
The outer surface of each convolution, as well as the sides and bottom of tho sulci 
between them, are composed of grey matter, which is hero called the cortical 
substance. The interior of each convolution is composed of white matter ; and * 
white fibres also blend with the grey matter at tho sides and bottom of the sulei. 
By this arrangement the convolutions arc adapted to increaso the amount of grey 
matter without occupying much additional space, while they also afford a greater 
extent of surface for the termination of tho white fibres in grey matter. On closer 
examination, however, the cortical substance is found subdivided into four layers, 
two of which are composed of grey and two of white matter. Tho most external is 
an outer white stratum, not equally thick over all parts of the brain, being most 
marked on tho convolutions in tho longitudinal fissure and on the under part of 
the brain, especially on the middle lobe, near tho descending born of tho lateral 
ventricle. Beneath this is a thick reddisli-grcy lamina, and then another thin 
white stratum ; lastly, a thin stratum of grey matter, which lies in close contact 
with the whito fibres of the hemispheres : consequently white and grey lamina) 
alternate with one another in the convolutions. In certain convolutions, however, 
tho cortical substance consists of no less than six layers, three grey and three 
white, an additional white stratum dividing tho most superficial grey one into 
two ; this is especially marked in those convolutions which aro situated near the 
corpus callosum. 

There is no accurate resemblance between tho convolutions in different brains, 
nor are they symmetrical on the two sides of the same brain. Occasionally the free 
borders or the sides of a deep convolution present a fissured or notched appearance. 

The sulci are generally an inch in depth ; they also vary iu different brains, and 
in different parts of the same brain ; they are usually deepest on the outer convex* 
surface of the hemispheres ; the deepest is situated on the inner surface of the 
hemisphere, on a level with the corpus callosum, and corresponds to the projection 
in the posterior horn of the lateral ventricle, the hippocampus minor. 

The number and extent of the convolutions, as well as their depth, appear to 
bear a close relation to the intellectual power of the individual, as is shown in 
their increasing complexity of arrangement as we ascend from the lowest mam- 
malia up to man. Thus f hey are absent in some of the lower orders of mammalia, ^ 
and they increase in number and extent through the higher orders. I11 man they 
present the most complex arrangement. Again, in the child at birth before the 
% 
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intellectual faculties are exercised, the convolutions have n very simple arrange- 
ment, presenting few undulations ; and tho sulci between them arc less deep than 
in the adult. In old age, when the mental faculties have diminished in activity, 
the convolutions become much less prominently marked. 

Those convolutions which are the largest and most constantly present, are tho 
convolutions of the corpus callosum, tho convolution of the longitudinal fissure, 
the supraorbital convolution, and tho convolutions of tho outer surface of the 
hemisphere. 

261. — Upper Surface of the Brain, the Pia Mater having been removed. 



■ The convolution of the corpus callosum ( gyms fomicatus ) is always well marked. 
It lies parallel with the free surface of tho corpus callosum, commencing, on tho 
under surface of tho brain, in front of the anterior perforated space; it winds 
round the curved border of the corpus callosum, and passes along its upper surface 
' as far as its posterior extremity, where it is connected with the convolutions of the 
posterior lobe ; it then curves downwards and forwards, embracing tho cerebral 
peduncle, passes into the middle lobe, forming the hippocampus major, and termi- 
nates just behind the point from whetice it arose. 

The supraorbital convolution on the under surface of the anterior lobe is well 
marked. 

The convolution of the lonrjiiudhial fissure bounds the margin of tho fissure on 
„the upper surface of the hemisphere. It commences on the under surface of the 
brain, at the anterior perforated space, passes forwards along the inner margin of 
the anterior lobe, being here divided by a deep sulcus, in which the olfactory 



BASE OF THE BRAIN. 


477 


nervo is received ; it then curves over the anterior and upper surface of the hemi- 
sphere, along the margin of the longitudinal fissure, to its posterior extremity 
where it curves forwards along the under surface of the hemisphere as far as the 
middle lobe. 

The convolutions on the outer convex surface of the hemisphere, the general 
direction of which is more or less oblique, are the largest and the most complicated 
convolutions of the brain, frequently becoming branched like the lotter Y in their 
course upwards and backwards towards the longitudinal fissure : these convolutions 
attain their greatest development in min, and arc especially characteristic of the 
human brain. Thoy are seldom symmetrical on the two sides. 

Cereijrum. Under Surface or Base. (Fig. 262.) 

The under surface of oacli hemisphere prosonts a subdivision as already 
mentioned, into three lobes, named from their position, anterior, middle, and 
posterior. 

The anterior lobe, of a triangular form, with its apex backwards, is somewhat 
concave, and rests upon the convex surfac# of the roof of the orbit, being separated 
from the middle lobe by the fissure of Sylvius. The middle lobe, winch is more 
prominent, is received into the middle fossa of the base of the skull. The posterior 
lobe rests upon the tentorium, its extent forwards being limited by the anterio: 
margin of the cerebellum. 

The various objects exposed to view on tbc under surface of the cerebrum, in 
and near the middle line, are here arranged in the order in which they are met 
with from before backwards. 

Longitudinal fissure. Tuber cincreum. 

Corpus callosum and its peduncles. Infundibulum. 

Lamina cinerca. Pituitary body. 

Olfactory nerve. Corpora albican tia. 

Fissure of Sylvius. Posterior perforated space. 

Anterior perforated space. Crura cerebri. 

Optic commissure. 

The longitudinal fissure partially separates tho two hemispheres from ono another ; 
it divides the two anterior lobes in front : and on mis in g the cerebellum and pons, 
it will bo seen completely separating the two posterior lobes, the intermediate 
portion of the fissure being filled up by the great transverse band of white matter, 
the corpus callosum. Of theso two portions of the longitudinal fissure, that which 
separates the posterior lobes is the longest. In the fissure between the two anterior 
lobes tho anterior cerebral arteries may be seen ascending to the corpus callosum ; 
ami at the back part of this portion <n the fissure, tho anterior curved portion of 
the corpus callosum descends to tho base of the brain. 

Tho cor pm cal! us um terminates at the base of the brain by a concave margin, 
which is connected with the tul)er cirereum through the intervention of a tliiii layer 
of grey substance, the lamina cinerea. This may be exposed by gently raising and 
drawing back the optic commissure. A broad white band may be observed on 
each side, passing from the under surface of the corpus callosum backwards and 
outwards, to the commencement of the fissure of Sylvius ; these bands arc called 
the peduncles of the corpus callosum . Laterally, the corpus callosum extends into 
tho anterior lobe, 

Tho lamina cinerea is a thin layer of grey substance, extending backwards 
above tho optic commissure from the termination of the corpus callosum to the 
tuber cinereum ; it is continuous on either side with the grey matter of the anterior 
perforated space, and forms the anterior part of the inferior boundary of the third 
ventricle. 

The olfactory nerve , with its bnlb, is seen on either side of the longitudinal 
fissure, upon the under surface of each anterior lobe. 

The fissure of Sylvius separates the anterior and middle lobes, and lodges the 
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middle cerebral artery. Al its commencement is seen a point of medullary sub- 
stance, corresponding to a subjacent band of white fibres, connecting the anterior 
and middle lobes, and called the fasciculus nnciformis ; on following this fissure 
outwards, it divides into two branches, which enclose a triangular-shaped promi- 
nent cluster of isolated convolutions, the island of licit. These convolutions, from 
being covered in by the sides of the fissure, are called the yyri operti . 


262. — lla«e of the Brain. 



The anterior perforated* space is situated at tho inner side of the fissure ot 
Sylvius. It is of a triangular shape, bounded in front by £he convolution of the 
anterior lobe and the roots of the olfactory nerve ; behind, by tho optic tract ; 
externally, by tho middle lobe and commencement of the fissure of Sylvius ; 
internally, it is continuous with the lamina cinerea, and crossed by the peduncle 
of tho corpus collosnm. It is of a greyish colour, and corresponds to ' the under 
surface of the corpus striatum, a large mass of grey matter, situated in the interior 
of tho brain ; it has received its name from being perforated by numerous minute 
aperture's for the transmission of small straight vessels into the substance of the 
corpus striatum. 

Tho optic commissure is situated in the middle line, immediately behind the 
t lamina cinerea. It is 1 the point of junction between the two optic nerves. 

Iim mediately behind tho diverging optic tracts, nud between them and the 
peduncles of the cerebrum (cntva cerebri ), is a lozenge-shaped interval, the 
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interpeduncular space, in which are found the following parts, arranged in the 
following order from before backwards : the tuber cincreum, infundibulum, pitui- 
tary body, corpora albicantia, and the posterior perforated space. 

The tuber cinereum is an eminence of grey matter, situated between the optic 
tract and the corpora albicantia ; it is connected with tho- surrounding parts of 
the cerebrum, forms part of the floor of the third ventricle, and is continuous with 
the grey substance in that cavity. From the mitkllo of its under surface a conical 
tubular process of grey matter, about two lines in length, is continuous downwards 
and forwards to be attached to the posterior lobe of the pituitary body ; this is 
the infundibulum. Its canal, which is funnel-shaped, communicates with the 
third ventricle. 

The ‘pituitary hotly is a small roddish-groy vascular mass, weighing from five to 
ten grains, and of an oval form, situated in the sella Turcica, in connection with 
which it is retained by the dura mater forming the inner wall of the cavernous 
sinus. It is very vascular, and consists of two lobes, separated from one another 
by a fibrous lamina. Of these, the anterior is the larger, of an oblong form, and 
somewhat concave behind, where it receives the posterior lobe, which is round. 
The anterior lobe consists externally of a firm yellowish-grey substance, and inter- 
nally of a soft pulpy substance of a yellowish-white colour. The posterior lobo is 
darker than the anterior. In the foetus it is larger proportionally than in tie 
adult, and contains a cavity which communicates through the infundibulum with 
the third ventricle. In the adult it is firmer and more solid, and seldom contains 
any cavity. Its structure, especially tho anterior lobe, is similar to that of the 
ductless glands. 

The corpora albicantia arc two small round whiie masses, each about the size of 
a pea, placed side by side immediately behind tho tuber cinereum. They arc 
formed by tho anterior crura of the fornix, hence called the bulbs of the fornix, 
which, after descending to the base of the brain, aro folded upon themselves, 
before passing upwards to the tlialami optici. They aro composed externally of 
white substance, and internally of grey matter ; the grey matter of tho two being 
connected by a transverse commissure of the same material. At an early period 
of foetal life they are blended together into one largo mass, but become separated 
about the seventh month. 

The posterior perforated space ( pons Tarim) corresponds to a whitish-grey sub- 
stance, placeu between the corpora albicantia in front, the pons Varolii behind, and 
the crura cerebri on cither side. It forms tho back part of the floor of the third 
ventricle, and is perforated by numerous small orifices for the passage of blood- 
vessels to the thalami optici. 

The crura cerebri ( peduncles of the Cerebrum) are two thick cylindrical bundles 
of white matter, which emerge from the anterior border of the pons, and diverge 
as they pass forwards and outwards to enter the under part of either hemisphere. 
Each crus is about three-quarters of an inch in length, and somewhat broader in 
front than behind. They are marked upon their surface with longitudinal si rim, 
and each is crossed, just before entering the hemisphere, by a flattened white band, 
the optic tract, which is adherent by its upper border to the peduncle. In tho 
interior of the crura is contained a mass of dark grey matter, called locus niger. 
Tho third nerves may be seen emerging from the inner side of either crus ; and the 
fourth nerve winding round its outer side from above. 

Each crus consists of a superficial and deep layer of longitudinal white fibres, 
continued upwards from the pons : these layers are separated from each other by 
the locus niger. 

The superficial longitudinal fibres are continued upwards, from the anterior 
pyramids to the cerebrum. They consist of coarse fasciculi, which form the free 
part of the crus, and have received the name of the fasciculated portion of the 
peduncle, or crust. # 

The deep layer of longitudinal fibres arc continued upwards, to the eerobrum, 
from the lateral find posterior columns of tho medulla and from the olivary 
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fasciculus, these fibres consisting of some derived from the same, and. Others from 
the opposite lateral tract of the medulla. More deeply, are a layer of finer fibres, 
mixed with grey matter, derived from the cerebellum, blended with the. former. 
The cerebral surface of the crus cerebri is formed of these fibres, and is named the 
tegmentum. 

The locus nvjer is a mass of grey matter, situated between the superficial and 
deep layer of fibres above desoribod. It is placed nearer the inner than the outer 
side of the crus. 

The posterior lobes of the cerebrum aro concealed, from view by the upper 
surface of the cerebellum, and pons Varolii. When these parts are removed, the 
two hemispheres are seen to be separated by the great longitudinal fissure, this 
iissuro being interrupted, in front, by the posterior rounded border of the corpus 
callosum. 

General Arrangement of the Parts composing the Cerebrum. 

As the peduncles of the cerebrum fenter the hemispheres, they diverge from ono 
another, so as to leave an interval between them, the interpeduncular space. As 
they ascend, the component fibres of each pass through two largo masses of grey 
matter, the ganglia of the brain, called the thalamus opticus and corpus striatum , 
which project as rounded eminences from the upper and inner side of each 
peduncle. The hemispheres aro connected together, ubovp these masses, by the 
great transverse commissure, the corpus callosum, and the interval left be! ween 
its under surface, the upper surface of the ►ganglia, and the parts closing the 
interpeduncular space, forms the general ventricular cavity. The upper part of 
this cavity is subdivided into two, by a vertical septum, the septum lucidem ; and 
thus the two lateral ventricles are formed. The lower part of the cavity forms the 
third ventricle, which communicates with the lateral ventricles above, and with 
tho fourth ventricle, behind. The fifth ventricle is the interval left between the 
two layers composing the septum lucidum. 

* Interior of the Cerebrum. 

If tho upper part of either hemisphere is removed with a scalpel, about half an 
inch above the level of the corpus callosum, its internal white matter will be 
exposed. It is an oval shaped centre, of' white substance, Surrounded on all sides 
by a narrow, convoluted margin of grey matter which presents an equal thickness 
in nearly every part. This whito, central mass, has been called the centrum ovale 
minus . Its surface is studded with numerous minute red dots (puncta vasculosa) 9 
produced by the escape of blood from divided blood-vessels. In inflammation, or 
great congestion of the brain, these aro very numerous, and of a dark colour. If 
tho remaining portion of one hemisphere is slightly separated from the other, a 
broad band of white substance will bo observed connecting them, at the bottom of 
the longitudinal fissure; this is the corpus callosum. The margins of the hemi- 
spheres, which overlap this portion of the brain, aro called the labia cerebri . Each 
labium is part of tho convention of the corpus callosum ( gyrus fornicatus) 9 already 
described ; and the space between it and the upper surface of the corpus callosum 
has been termed the ventricle of the corpus callosum . 

The hemispheres should now be sliced otf, to a level with the corpus callosum, 
when tho white substance of that structure will be seen connecting together both 
hemispheres. The large expanse of medullary matter now exposed, surrounded 
by the convoluted margin of grey substance, is called the centrum ovale m of 
Vieussens. 

The cotpns callosum is a thick stratum of transverse fibres, exposed at the^ 
bottom .of tbe longitudinal fissure. It connects the two hemispheres of the brain/ 
forming their great transverse commissure ; and forms the roof of a space in the 
^interior of each hemisphere, the lateral ventricle. It is about four inches in length, 
extending to within an inch and a half of the anterior, and to ^ithin two inchea 
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and a half of ihfi posterior, part of the' brain. It is somewhat broader behind than 
in front, and is thicker at either end than in its central part, being thickest 
behind,' It presents a somewhat arched form, from before backwards, terminating 
anteriorly in a rounded border, which curves downwards and backwards, between 
the anterior lobes to the base of the brain. In its course, it forms a distinct bend 
named the knee, or genu , and the reflected portion, named the beak (rostrum)] 
becoming gradually narrower, is attached to tho antorior cerebral lobe, and is 

263. — Section of the limiti. Made on a level with the Corpus Callosum. 



connected through tho lamina cinerea with the optic, commissure. The reflected 
portion of tho corpus callosum gives off, near its termination, two bundles of white 
substance, which, diverging from one another, pass backwards, across tho anterior 
perforated space, to tho entrance of the fissure of Sylvius. They are culled tho 
peduncles of tho corpus callosum. Posteriorly, the corpus callosum forms a thick, 
rounded fold, which is free for a little distance, as it curves forwards, and is then 
continuous with the fornix. Oil its upper surface, its fibrous structure is very 
appanmttb the nifeed eye, being collected into coarse, transverse bundles. Along 
the middle line is a linear depression, tho raphe, bounded laterally by two or more 
slightly’ Elevated longitudinal bands, called the striw Ion git nd inales, or nerves of 
lanetitii and, still more externally, other longitudinal striio are seen, beneath tho 
convolutions which rest on the corpus callosum. Then© are th e stria* longitudinal in 
Xaterales . The under surface of the corpus callosum ia continuous behind with the 
fornix, being separated from it in front by the septum lucid um, which forms a 
vertical partition between the two ventricles. On cither side, tho fibres ot the* 
corpus callosum penetrate into the substance of tho hemispheres, and connect 
together the anlerioi*, middle, and part of tho posterior lobes. It is the large 
* 1 > 
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number of fibres derived from the anterior and posterior lobes wliich explains the 
great thickness of tlio two extremities of this commissure. 

An incision should now be mnde through the corpus callosum, on either side of the raphe, 
when^two large irregular-shaped cavities will be exposed, which extend through a great part 
of the length of each hemisphere. These are the lateral ventricles. 

The lateral ventricles aro serous cavities, formed by the upper part of the general 
ventricular space in the interior of the brain. They are lined by a thin diaphanous 
lining membrane, covered with ciliated epithelium, and moistened by a serous 
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fluid, which is sometimes, oven in health, secreted in considerable quantity. These 
cavities are two in number, one in each hemisphere, and they arc separated from 
each other by a vertical septum, the septum Iticidum. 

Each lateral ventricle consists of a central cavity, or body, and three smaller . 
cavities or cornua, which extend from it in different directions. The anterior 
cornu curves forwards and outwards, into the substance of the anterior lobe. The 
posterior cornu, called the digital cavity , curves backwards into the posterior lobe. 
The middle cornu descends into the middle lobe. 

The central cavity , or body of the lateral ventricle, is triangular inform. It 
is bounded, above, by the under surface of the corpus calloBUm, which foms the 
roof of the cavity. Internally, it is a vertical partition, the septum lucidum, which 
separates it from the opposite ventricle, and connects the under surface of the 
J^gorpus callosum with the fornix. Its floor is formed by the following parts, 
* umerated in their order of position, from before backwards : the corpus striatum, 
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tsenia semicircularis, thalamus opticus, choroid plexus, corpus fimbriatmu, and 
fornix. 

The anterior cornu is triangular in form, passing outwards into the anterior 
lobo, and curving round tho anterior extremity of the corpus striatum. It is 
bounded above and in front, by the corpus callosum; behind, by tho corpus 
Striatum. 

The posterior cornu , or digital cavity, curves backwards into the substance of 
tho posterior lobe* its directiou being backwards and outwards, and then inwards. 
On its floor is seen a longitudinal eminence, which corresponds withra deep sulcus, 
between two convolutions: this is called tho hippocampus minor . Between the 
middle and posterior horns a smooth eminence is observed, which varies con- 
siderably in size in different subjects. It is called tho eminent ia collate rails. * 

The corpus striatum has received its name front the striped appearance which its 
section presents, in consequence of diverging white fibres being mixed with the 
grey matter which forms tho greater part of its substance. Tho interventricular 
portion is a largo pear-shaped mass, of a gfoy colour externally ; its broad ex- 
tremity is directed forwards, into the fore part of the body, and anterior cornu of 
tho lateral ventricle : its narrow end is directed outwards and backwards, being 
separated from its fellow by the tlialami opt ici : it is covered by the serous lining 
of tho cavity, and crossed by some veins of considerable size. The extraventricular 
portion is imbedded in the white substance of the hemisphere. 

The t tenia semicircularis is a narrow, whitish, semi-transparent band of medullary 
substance, situated in the depression between the corpus striatum and thalamus 
opticus. Anteriorly, it descends in connection with the anterior pillar of tho 
fornix ; behind, it is continued into the descending horn of the ventricle, wliero it 
becomes lost. Its surface, especially at its fore- part, is transparent, and dense in 
structure, and this was called by Tarinus the horny hand . It consists of longi- 
tudinal white fibres, the deepest of which run between the corpus striatum and 
thalamus opticus. Beneath it is a largo vein ( vena corporis striati ), which receives 
numerous smaller veins from the surface of the corpus striatum and thalamus 
opticus, and joins tho venm Galeni. * 

The choroid plexus is a highly vascular, fringe-liko membrane, occupying tho 
margin of the fold of pia inater ( velum interpositum ), in the interior of the brain. 
It extends, in a curved direction, across tho floor of the lateral ventricle. In front, 
where it is small and tapering, it communicates with the choroid plexus of the 
opposite side, through a large oval aperture, the foramen of Monro. Posteriorly, 
ic descends into the middle horn of the lateral ventricle, where it joins with the 
pia mater through the transverse fissure. In structure, it consists of minute and 
highly vascular villous processes, the villi being covered by a single layer tof 
epithelium, composed of large, round corpuscles, containing, besides a central 
nucleus, a bright yellow spot. The arteries of the choroid plexus enter the ven- 
tricle at tho descending cornu, and, after ramifying through its substance, send 
branches into the substance of the brain. The veins of the choroid plexus termi- 
nate in the vente Galeui. 

The corpus fimbriatum ( tamia hippocampi) is a narrow, white, tape- like band, 
situated immediately behind the choroid plexus. It is tho lateral edge of tho 
posterior pillar pf the fornix, and is attached along the inner border of tho hippo- 
campus major as it descends into the middle horn of the lateral ventricle. It may 
bo traced as far as tho pes hippocampi., 

The thakimi optici and fornix will be described when more completely exposed, 
in a later stage of the dissection of the brain. 

The middle cornu should now bo exposed, throughout its entire extent, by introducing the 
little flower gently into it, and cutting outwards, along the finger through tho substance of 
the hemisphere, which should be removed, to an extent sufficient to expose the entire cavity. 

Tho middle , or descemling cornu , tho largest of tho three, traverses the middle 
lobo of tho brain, ♦forming in its course a remarkable curvo round the back of the 

z 1 2 
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optic tlialamus. It passes, at first, backwards, outwards, and downwards, and 
then curves round the crus cerebri, forwards and inwards, nearly to the point of 
the middle lobe, close to the fissure of Sylvius. Its upper boundary is formed by 
the medullary substance of the middle lobe, and the under surface of the thalamus 
opticus. Its lower boundary, or floor, presents for examination the following 
parts : the hippocampus major, pes hippocampi, pes accessorius, corpus limbriatuui, 
choroid plexus, fascia dcntata, transverse fissure. 

The hippocampi* * major, or cornu Ammonis , so called from its*resomblanco to a 
ram’s horn, is a white eminence, of a curved elongate form, extending along the 

*265.— The Fornix, Velum Interposition, and Middle ov Descending Cornu of 
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entire length of the floor of the middle horn of the lateral ventricle. v At its lower 
extremity it becomes enlarged, and presents a number of rounded elevations with 
intervening depressions, which, from presenting some resemblance to the paw of 
an animal, is called the pes hippocampi . If a transverse section is made th rough 
the hippocampus major, it will bo scon that this eminence is the inner of 

the convolution of tlip corpus callosum, doubled upon itself like a horn, the; white 
convex portion projecting into the cavity of the ventricle ; tlie grey portion being 
on the surface of the cerebrum, tho edge of which, slightly indented, forms tlio 
fascia dcntata. Tho white matter of tho hippocampus major is continuous through 
the coiyiis fimbriatum, with the fornjx and corpus callosum. 

The pes accessorius, or eminent ia collate rati#, has been already mentioned, as 
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ft white eminence, varying in size, placed between the hippocampus major and 
minor, at tlio junction of the posterior with the descending cornu. Like thohipjjo- 
campi, it is formed of white matter corresponding to one of tho sulci, between two 
convolutions protruding into the cavity of tho ventrielo. 

The corpus fimbriiitum is a continuation of the posterior pillar of the fornix, 
prolonged, as already mentioned, from the central cavity of the lateral ventricle. 

Fascia denlata . On separating tho inner border of the corpus fimbriatum from 
tho choroid plexAs, and raising tho edge of the former, a serrated band of grey 
substance, the edge of the grey substance of the middle lobe, will bo seen beneath 
it : this is the fascia dent&ta. Correctly speaking, it is placed external to the 
ivity of the descending cornu. 

The transverse fissure, is seen ,on separating tho corpus fibriatum from the 
thalamus opticus. It is situated beneath the fornix, extending from the middle 
lino behind, downwards onpither side, to the end of tlio descending cornu, being 
bounded on one side by tlio fornix and the hemisphere, and on the other by the 
thalamus opticus. Through this fissure the pia mater passes from the exterior of 
the brain into the ventricles, to form tho choroid plexuses. Where tho pia mater 
projects into the lateral ventricle, beneath the edge of the fornix, it is covered by 
a prolongation of the linhjjg membrane, which excludes it from the cavity. 

The septum lucid Hitt (fig. 264) forms the internal boundary of the lateral 
ventricle. It ife a thin, semi-transparent septum, attached, above, to tho under 
Surface of tho corpus callosum ; below, to the anterior part of tho fornix ; and, in 
front of this, to the prolonged portion of the corpus callosum. It is triangular in 
form, broad in front, and narrow behind, its surfaces looking towards the cavities 
of tho ventricles. Tins septum consists of two laminin, separated by a narrow 
interval, the fifth ventricle. * 

Fifth Ventricle. Each lamina of the septum lucidum consists of an internal 
layer of white substance, covered by the lining nieiubrano of the fifth ventricle j 
and an outer layer of grey matter, covered by the lining membrane of tho lateral 

utricle. The cavity of tho fifth ventricle is lined by a serous membrane, covered 
. epithelium, and contains fluid. In the fcotus, and in some animals, this cavity 
mimumcates, below, with the third ventricle ; but in the adult, it forms a separate 
cavity. In cases of serous effusion into the ventricle^, the septum is often found 
softened and partially broken down. 

Tlio fifth ventricle rnay bo exposed by cutting through tho septum, and attached portion 
of the corpus callosum, with scissors ; after examining which, tho corpus callosum should be 
cut across, towards its anterior part, and the two portions carefully dissected, the one 
forwards, the other backwards, when tho fornix will be exposed. 

Tho fornix (figs. 264, 265) is a longitudinal lamella of white fibrous matter, 
situated beneath the corpus callosum, wiLh which it is continuous behind, but 
separated from it in front by tho septum lucidum. It may bo described as 
consisting of two symmetrical halves, one for either hemisphere. Thcso two 
portions are joined together in the middle line, where they form the body, but 
are separated from one another in front and behind ; forming tho anterior and 
posterior crura. 

The body of the fornix is triangular 5 narrow in front, broad behind. Its upper 
surface is connected, in the median line, to the septum lucidum in front, and the 
corpus callosum behind. Its under surfaco rests upon the velum interpositum, 
which separates it from the third ventricle, and the inner portion of the optic 
thalanih Its lateral edges form, on each side, part of tho floor of tho lateral 
ventricles, and are in contact with the choroid plexuses. 

. *yhe anterior crura arch downwards towards the base of the brain, separated 
from each other by a narrow interval. They are composed of white fibres, which 
descend through a quantity of grey matter in the lateral walls of tho third veu- # 
tricle, and are placed immediately behind the anterior commissure. At the base 
of the brain, the tohite fibres of each crus form a sudden curve upon themselves, 
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spread out and form t.lic outer part of the corresponding corpus albicans, from 
which point they may be traced upwards into the substance of the corresponding 
thalamus opticus. The anterior crura of the fornix are connected in their course 
with the optic commissure, the white fibres covering the optic thalamus, the 
peduncle of the pineal gland, and the superficial fibres of the taenia semi- 
circularis. 

The posterior crura , at their commencement, aro intimately connected by 
tbeir upper surfaces with the corpus callosum ; diverging from one another, they 
pass downwards into the descending horn of the lateral ventricle, being con- 
tinuous with the concave border of the hippocampus major. The lateral thin 
edges of the posterior crura have received the name corpus fimhriaUm , already 
described. On the under surface of the fornix, towards its posterior part, between, 
the diverging posterior crura, may be seen some transverse lines, and others 
longitudinal or oblique. This appearance has been ^termed the lyra , from the 
fancied resemblance it bears to the strings of a harp. 

Between the anterior pillars of the fornix and the anterior extremities of the 
thalami optici, an oval aperture is seen on each side, tho foramen of Monro. The 
two openings descend towards the middle line, and joining together, lead into the 
upper part of the third ventricle. These openings conjirnunicate with the lateral 
ventricles on each side, and below with the third ventricle. * 

,# 

Divide the fornix across anteriorly, and reflect the two portions, the oue forwards, the 
other backwards, when the velum interpositum will bo exposed. 

• 

The velum interpositum (fig. 265) is a vascular membrane, reflected from the pia 
mater into the interior of tho brain through the transverso fissure, passing beneath 
the posterior rounded border of the corpus callosum and fornix, and alx>vo the 
corpora qnadrigemina, pineal gland, and optic thalami. It is of a triangular form, 
and separates the under surface of the body of the fornix from the cavity of tho 
third ventricle. Its posterior border forms an almost complete investment for tho 
pineal gland. Its anterior extremity, or apex, is bifid ; each bifurcation being 
continued into the corresponding lateral ventricle, behind the anterior crura of tho 
fornix, forming the anterior. extremity of the choroid plexus. On its undor surface 
are two vascular fringes, which diverge from each other behind, and project into 
the cavity of the third ventricle. These are the choroid plexuses of the third 
ventricle. To its lateral margins are connected the choroid plexuses of the lateral 
ventricles. Tho arteries of tho velum interpositum enter from behind, beneath tho 
corpus callosum. Its veins, the vciue Galeni, two in number, run along its under 
surface ; they are formed by the venm corporis striati and the veins of the choroid 
plexuses: the vente Galeni unite posteriorly into a single trunk, which terminates 
in the straight sinus. 

The velum interpositum should now be removed. This must bo effected carefully, 
especially at its posterior part, where it invests the pineal gland ; the thalami optici will 
then be exposed with the cavity of the third ventricle between {hem (fig. 266). 

Tho thalami optici are two large oblong masses, placed between the diverging 
portions of the corpora striata ; thoy are of a white colour superficially ; internally, 
they are composed of white fibres intermixed with grey matter* Each thalamus 
rests upon its corresponding crus cerebri, which it embraces. Extetnally, it is 
bounded by the corpus striatum, and taenia somicircularis ; and is continuous with 
tlie hemisphere. Internally , it forms the lateral boundary of the third ventricle ; 
and running along its uppor border is seen the peduncle of the pineal gland, Its 
upper surface is free, being partly seen in the lateral ventricle ; it is partly covered 
by the fornix, and marked in front by an eminence, tho anterior tubercle. Its 
t under surface forms the roof* of the descending cornu of the lateral ventricle ; into, 
it the crus cerebri passes. Its posterior and inferior part , which projects into the 
descending horn of the lateral ventricle, presents two small ro&nd eminences, the 
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internal and external geniculate bodies. Tts anterior extremity, which is narrow, 
forms tlio posterior boundary of tho foramen of Monro. 

The third ventricle is the narrow oblong fissnro placed between the tli alarm 
optici, and extending to the baso of the brain. It is bounded, abovo, by the under 
surface of tho velum intorpositum, from which are suspended the choroid plexuses 
of tho third ventriclo ; and, laterally, by two white tracts, one on either side, the 
peduncles of the pineal gland. Its floor, somewhat oblique in its direction, is 
formed, from before backwards, by the parts which close the interpeduncular space, 
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viz., the lamina cinorca, the tuber cinereum and infundibulum, tho corpora albi- 
can tia and the locus pdfrforatus posticus ; its sides, by the optic thalami ; it is 
bounded, in front, by the anterior crura of the foruix, and part of the anterior 
commissure ; behind, by tho posterior commissure, and the iter a tertio ad quartmi 
ventriculum. 

The cavity of the third ventriclo is crossed by three commissures, named, from 
their position, mteiiort middle, and posterior . 

The anterior commissure is a rounded cord of white fibres, placed in front of the 
anterior crura of the fornix. It perforates tho corpus striatum on either side, and 
spreads but into tho substance of the hemispheres, over the roof of the descending 
born of each lateral ventricle. 

The middle or soft commissure consists almost entirely of grey matter. It 
.connects together the thalami optici, and is continuous with the grey matter lining 
the anterior part of the third ventricle. It is frequently broken in examining the 
brain, and might rtlien be supposed to have been wanting. 
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The posterior commissure, smaller than the anterior, is a flattened white band of 
fibres, connecting together the two thalami optici posteriorly. It bounds the third 
ventricle posteriorly, and is placed in front of and beneath tlio pineal gland, above 
the opening leading to the fourth ventricle. 4 

The third ventricle has four openings connected with it. In front are the two 
oval apertures of the foramen of Monro, one on either side, through which the 
third communicates with the lateral ventricles. Behind is a third opening leading 
into the fourth ventricle by a canal, tho aqueduct of Sylvius, or iter a tertio ad 
quartum ventnadum . The fourth, situated in tho anterior part of tho floor of tlio 
ventricle, is a deep pit, which leads downwards to the funnel-shaped cavity of 
the infundibulum (iter ad infundibulum). 

The lining membrane of tlio lateral ventricles is continued through the foramen 
of Monro^into the ihird ventricle, and extends along the iter a tertio into the 
fourth ventricle ; at the bottom of the iter ad infundibulum, it ends in a cul-de- 
sac. 

Grey mailer of ilic third ventricle. A layer of grey matter covers the greater 
part of the surface of the third ventricle. In the floor of this cavity it exists in 
great abundance, and is prolonged upwards oil tho sides of tho thalami, extending 
across the cavity as the soft commissure ; below, it enters into tho corpora albicantia, 
and surrounds in part the anterior pillars of the fornix. 

Behind tho third ventricle, and in front of the cerebellum, are the corpora 
qtiadrigemina ; and restiug upon these, the pineal gland. 

Th e pineal yland ( conarium ), so named from its peculiar shape (pinns, a fir- 
cone), is a small reddish-grey body, conical in fdfrm, placed immediately behind 
the posterior commissure, and between the nates, upon which it rests. It is 
retained in its position by a duplicature of pia mater, derived from the under 
surface of the velum interpositum, which almost completely invests it. The pineal 
gland is about four lines in length, and from two to three in width, at its baso, and 
is said to be larger in the child than in the adult, and in tho female than in tho 
male. Its base is connected with the cerebrum by some transverse commissural 
fibres, derived from the posterior commissure ; and by four slender peduncles, formed 
of medullary fibres. Of these, the two superior pass forwards upon the upper and 
pinner margin of tho optic thalami to tho anterior crura of tho fornix, with which 
they become blended. The inferior peduncles pass vertically downwards from tho 
base of the pineal gland, along tho back part of the inner surfaco of the thalami, 
and are only seen on a vertical section through tho gland. The pineal gland is 
very vascular, and consists chiefly of grey matter, with a few medullary fibre# 
In its base is a small cavity, said by some to communicate with that of the third 
ventricle. It contains a transparent viscid fluid, and occasionally a quantity of 
sabulous matter, named acervulus cerebri , composed of phosphate and carbonate of 
lime, phosphate of magnesia and ammonia, with a little animal matter. These 
concretions are almost constant in their existence, and are found at all periods of 
life. When this body is solid, the sabulous matter is found upon its surface, and 
occasionally upon its peduncles. *$• 

On the removal of the pineal gland and adjacent portion of pin mater, the corpora 
qnadrigemina are exposed. 

Tho corpora or tubercula quadrigemina (optic lobes) are four rounded emi- 
pences placed in pairs, two in front, and two behind, and separated from one 
another by a crucial depression. They are situated immediately behind the third 
ventricle and posterior commissure, beneath the posterior border of the corpus 
callosum, and above the iter a . tertio ad quartum ventriculum. The anterior pair, 
the nates, are the larger, oblong from before backwards, and of a grey colour* 
The posterior pair, tho testes, are hemispherical in form, and lighter in colour * 
than the preceding. They are connected on each side with the thalamus opticus, 
and' commencement of the optic tracts, by means of two white prominent bonds, 
.termed braclua . Those connecting the nates with the thalamus (bxaehia anterior a), 
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arc tfie larger, and pass obliquely outwards. Those connecting the testes with 
the thalamus, are called the bruchia poderiora. Both pairs, in the adult, are 
quite solid, being composed of white matter ^externally, and grey matter within. 
These bodies aro larger in the lower animals than in man. In fishes, reptiles, fcnd 
birds, they are only two in number, are called the optic lobes , from their connec- 
tion with the optic nerves, and aro hollow in their interior ; but in mammalia, they 
are four in number, as in man, and* quite solid. In the human foetus, they are 
developed at a very early period, and form a large proportion of the cerebral mass ; 
at first, they are only two in number, as in the lower mammalia, and hollow in 
their interior. 

These bodies receive, from below, white fibres from the olivary fasciculus or 
fillet ; they are also connected with the cerebellum, by means of a large white cord 
on each side, the processus ad hides, or superior peduncles of the ccrebullgm, which 
pass up to the thalami from the tubereula quadiigemina. 

The vale e of Vieussens is a thin translucent lamina of medullary substance, 
stretched between the two processus e cerebello ad testes ; it covers in the canal 
leading from the third to the fourth ventricle, forming part of tho roof of the latter 
fcavity. It is narrow in front, where it is connected with the testes ; and broader 
behind, at its connection with the vermiform process of the cerebellum. A slight 
elevated ridge, the frenulum, descends upon the upper part of the valve from the 
corpora quadrigemina, and on cither side of it may be seen tho fibres of origin of 
the fourth nerve. Its lower half is covered by a thin transversely grooved lobule 
of grey matter prolonged from the anterior border of the cerebellum ; this is called 
1 ^ the Italian anatomists the liUgmtta laminosa. 

The corpora gcniculata are two small flattened, oblong masses, placed on the 
outer side of the corpora quadrigemina, and on the under and back part of each 
optic thalamus, and named, from their position, corpus genicuUitum externum 
and internum . They are placed one on the outer and one on the inner side of each 
optic tract. In this situation, the optic tract inay bo seen dividing into two bands, 
one of which is connected with the oxternal geniculate body and nates, tho other 
being connected with the internal geniculate body and testes. 

Structure of the cctcbmm. The white matter of each hemisphere consists of 
throe kinds of fibres: 1. Diverging or peduncular fibres, which connect tho « 
hemisphere with the cord and medulla oblongata. 2. Transverse commissural 
fibres, which connect together tho two hemispheres. 3. Longitudinal commissural 
fibres, which connect distant parts of the same hemisphere. * 
f The diverging or peduncular fibres consist of a main body, and of certain 
accessory fibres. The main body originate in the columns of tho cord and medulla 
oblongata, and enter the cerebrum through the crus cerebri, where they are 
arranged into two bundles, separated by the locus niger. Those fibres which form 
the inferior or fasciculated portion of the crus, are derived from the anterior pyra- 
mid, and, ascendiug, pass mainly through the centre of the striated body ; those 
on the opposito surface of the crus, which form the tegmentum, are derived from 
the posterior pyramid and fasciculi teretes ; as they ascend, they pass, somo through 
tho under part of the thalamus, and others through both thalamus and corpus 
striatum, decussating in these bodies with each other, and with the fibres of the 
corpus callosum. The optic thalami also receive accessory fibres from the processus 
ad testes, tho olivary fasciculus, the corpora quadrigemina, and corpora gcniculata. 
Some of the diverging fibres end in the cerebral ganglia, whilst others pass through 
and receive additional fibres from them, and as they emerge, , radiate into tho 
antpripr, middlo, and posterior lobes of the hemisphere, decussating again with the 
fibres of the corpus callosum, before passing to the convolutions. These fibres 
havo received tho name of « corona radiata . , 

The transverse commissural fibres connect together tho two hemispheres across 
tho middlq line. They are formed by tho corpus callosum, and tho anterior and 
posterior commissures. 

The longitudinal commissural fibres connect together distant parts of the same 
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hemisphere, tho fibres being disposed in a longitudinal direction. They form the 
fornix, the tenia semicircular! s, and peduncles of the pineal gland, the a trite 
longitudinales, tho fibres of tho gyrus fornicatus, and the fasciculus unciformis. * 

The Cerebellum. # 

The Cerebellum, or little brain, is that portion of tho encephalon which is con- 
tained in the inferior occipital fossa). It is situated beneath the posterior lobes of 
the cerebrum, from which it is separated by the tentorium. Its average weight in 
the male is 5 oz. 4 drs. It attains its maximum weight between tho twenty-fifth 
and fortieth year ; its increase in weight after the fourteenth year being relatively 
greater in tho female than in tho male. The proportion between the cerebellum 
and cerebgum is, in the male, as 1 to 8 J ; and in the female, as 1 to 8£. In the 
infant, the cerebellum is proportionally much smaller than in the adult, the relation 
between it and tho cerebrum being, according to Chaussier, between 1 to 13, and 
1 to 26 ; by Cruveilhier the proportion was found to be 1 to 20. In form, the 
cerebellum is oblong, and flattened from above downwards, its greater diameter 
being from side to side. It measures from three and a-lialf to four inches trans-* 
versely, and from two to two and a-half inches from before backwards, being about 
two inches thick in the centre, and about six lines at the circumference, which is 
the thinnest part. It consists of grey and white matter : tho former, darker than 
that of the cerebrum, occupies the surface ; tho latter the interior. The surface of 
the cerebellum is not convoluted like the cerebrum, but traversed by numerous 
curved furrows or sulci, which vary in depth at different parts, and separate the 
laminm of which its exterior is composed. 

Its upper surface (fig. 267) is somewhat elovated in the median line, and depressed 
towards its circumference ; it consists of two lateral hemispheres, connected 
together by an elevated median portion or lobe, the superior vermiform process. 

267. — Upper Surface of the Ceicbelluin. 



The median lobe is the fundamental part, and in some animals, as fishes and 
reptiles, the only part which exists ; the hemispheres being additions, and attaining 
their maximum size in man. The hemispheres are separated, in front, by a deep 
notch, the incisura cerebelli anterior , which encircles tho corpora quadrigemina 
behind; they are also separated by a similar notch behind, the incisura, cerebelli 
posterior , in which is received the upper part of the falx cerebelli. The superior 
vermiform process (upper part of the median lobe of the cerebellum), extends from 
tho notch on the anterior to that on the posterior border. It is divided into three 
Jobes : the lobuhis centralis , a small lobe, situated in tho incisura anterior ; the mon- 
tienhis cerebelli , the central projecting part of the process ; and the commissura dm- 
plex , a small lobe near the incisura posterior. ' 
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The under surface of the cerebellum (fig. 268) is subdivided into two lateral 
hemispheres by a depression, the valley, which extends from before backwards in 
the middle line. The lateral hemispheres are lodged in the inferior occipital fossee ; 
the median depression, or valley, receives tho back part of the medulla oblongata, 
is broader in the centre than at either extremity, and has, projecting from its floor, 
part of the median lobe of the cerebellum, called the inferior vermiform process. 
The parts entering into the composition of this body are, from behind forwards, 
the commissivra brevis , situated in the incisura posterior; in front of this, a 
laminated conical projection, the pyramid ; more anteriorly, a larger eminence, 
the uvula , which is placed between the two rounded lobes which occupy the sides 
of the valley, the amygdalae or tonsils , and is connected with them by a com- 
missure of grey matter, indented on the surface, called the furrowed band . In 
front of the uvula is the nodule ; it is the anterior pointed termination of the 
inferior vermiform process, and projects into tho cavity of the fourth ventricle; it 
has been named by Malacarne tho laminated tubercle . On each side of the 
nodule is a thin layer of white substance, attached externally to the flocculus, and 


268. — Under Surface of the Cerebellum. 



internally to the nodule ; these form together the posterior medullary velum , or 
commissure of the flocculus. It is* usually covered in and concealed by the 
amygdalio, and cannot be seen until they are drawn aside. Thisjband is of a 
semilunar form on each side, its anterior margin being free and concave, its 
posterior attached just in front of the furrowed band. Between it and the 
nodulus and uvula behind, is a deep fossa, called the swallow's nest {nidus 
hirundinis ). 

Lobes of the cerebellum . Each hemisphere is divided into an upper and a lower 
portion by the great horizontal fissure, which commences in front at the pons, and 
passes horizontally round the free margin o£ either hemisphere, backwards to tho 
middle lino. From this primary fissure numerous secondary fissures proceed, which 
separate the cerebellum into lobes. 

Upon the upper surface of either hemisphere there are two lobes, separated from 
each other by a fissure, These are the anterior or square lobe, which extends 
os far back as the posterior edge of the vermiform process, and the posterior or 
semilunar lobe, which passes from the termination of the preceding to the great 
horizontal fissure. 

Upon the under surface of either hemisphere there are five lobes, separated 
by sulci ; these are from before backwards ; the flocculus or sub-peduncular lobe, a 
prominent tuft, situated behind and below the middle peduncle of the cerebellum ; 
its surface is composed of grey matter, subdivided into a few' small lamince: it if 
sometimes called the pnrumogastrie lobule , from being situated behind the pnenmo- 
gasti ic nerve, The amygdala or tonsil is situated on either side of the great median 
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fissure or valley, and projects into the fourth ventricle. The digastric lobe is situated 
on the outside of the tonsil, being connected in part with tlie pyramid. Behind the 
digastric is the slender lobe , which is connected with the back part of the pyramid 
and the commissura brevis : and more posteriorly is the inferior posterior lobe 9 which 
also joins the commissura brevis in the valley. 

StructuM. If a vertical section is made through cither hemisphere of the 
cerebellum, midway between its centre and the superior vermiform process, 
t-hti interior will be found to consist of a central stem of white matter, which 
contains in its interior a dentate body . From the surface of this central stem 
a series of plates of medullary matter are detached, which, covered with grey 
matter, form the larniiuu ; and from the anterior part of each hemisphere arise 
three large processes or peduncles, superior, middle, and inferior, by which the 
cerebellum is connected with the rest of the encephalon. 

Tho 1 aminos are about ten or twelve in number, including those on both 
surfaces of the cerebellum, those in front being detached at a right angle, and 
those behind at an acute angle ; as each lamina proceeds outwards, other secondary 
lamina? are detached from it, and, from these, tertiary lamina?. The arrangement 
thus described gives to the cut surface of the organ a foliated appearance, to 
which the name arbor vitce lias been given. K\ch lamina consists of wbito 
matter, covered externally by a layer of grey substance. The white matter of 
each lamina is derived partly from the central stem : in addition to which white 
fibres pass from one lamina to another. Tho grey matter resembles somewhat 
the cortical substance of 
the convolutions. It con* 

sists of two layers : the 269. — Vertical Section of tho Cerebellum, 

external one, soft and of 
a greyish colour; the in- 
ternal one, Tinner and of a 
rust colour.. 

The corpus dmtatum , or 
ganglion of the cerebellum , 
is situated a little to the 
inner side of the contre of 
tho stem of white matter. 

It, consists of an open bug 
or capsule of grey matter, 
the section of which pre- 
sents a grey cfentated out- 
line, open at its anterior 
part. It is summndod by 
white fibres ; white fibres 
are also contained in its 
interior, which issue from 
it to join the superior peduncles. 

The peduncles of the cerebellum, superior, middle, and inferior, serve to connect 
it with tho rest of the encephalon. 

- The superior peduncles (processus e cerebcllo ad testes) connect the cerebellum 
with the cerebrum ; they pass forwards and upwards to the testes, beneath which 
they ascend to the crura cerebri and optic thalami, forming part of the diverging ' 
cerobraljibres : each peduncle forms part of the lateral boundary of the. fourth 
ventricle, dnd is connected with its fellow of the opposite side by the valve of 
Vieusse^s. TJi oped uncles are continuous behind with the folia of the inferior 
vermiform process, and with tho white fibres in the interior of the corpus dentatum. 
Bepeath the corpora quadrifeemina, the innermost fibres of each peduncle decussate 
with each other, so that some fibres from the right half of tho cerebellum are 
continued tp the left half of the cerebrum. 




FOURTH VENTRICLE. 
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The inferior peduncles (processus ad medullam ) connect tho cerebellum with 
the medulla oblongata. They pass downwards, to the back part of tho medulla 
ant? form part of tho restiform bodies. Above, the fibres of each process are 
connected chiefly with the lanimto, on the upper surface of the cerebellum; and 
below, thoy are connected with all throe tracts of one half of tho medulla, and, 
through these, with the corresponding half of the cord, excepting tho posterior 
median columns. 

The middle peduncles (processus ad poatem), the largest of the three, connect 
together the two hemispheres of the cerebellum, forming their great transverse 
commissure. They consist of a mass of curved fibres, which arise in tho lateral 
parts of the cerebollum, and pass across to tho same points on tho opposite side. 
They form the transverse fibres of the pons Varolii. 

Fourth Ventricle. (Fig. 266.) 

The fourth ventricle, or ventricle of the cerebellum, is tho space between tho 
posterior surface of the medulla oblongata and pons in front, and tho cerebellum 
behind. It is lozenge-shaped, being contracted above and below, and broadest 
across its central part. It is bounded laterally by tho processus e cerebello 
ad testes above, and by the diverging posterior pyramids and restiform bodies 
below. 

The roof is arched ; it is formed by the valvo of Vicussens and the under surface 
of the cerebellum, whiefy presents, in this situation, four small eminences or lobules, 
the nodnlus, uvula, and amygdala). 

The anterior boundary, or floor, is formed by the posterior surface of tho 
medulla oblongata and pons, in the median lino is seen the posterior mediau 
fissure, which becomes gradually obliterated above, and terminates tfclow in the 
point of the calamus scriptorius, formed by tho convergence of tljo posterior 
pyramids. At this point is tlio orifice of a short canal terminating in a cut-de- 
me, tho remains of the canal which extends in fcntal life through tho ccntro 
of tho cord. O11 each side of the median fissure aro two slightly convex longi- 
tudinal cmi nonces, *tho fasciculi terctcs : they extend the entire length of the floor, 
being indistinct below and of a greyish colour, but well marked and whitish above. 
Each eminence consists of fibres derived from the lateral tract and restiform body, 
which ascend to the cerebrum. Opposite the crus cerebelli, on the outer side of 
the fasciculi terctes, is a small eminenco of dark grey substance, which presents 
a bluish tint through the thin Rtratum covering it; this is called the locus 
canuleus; and a thin streak of the same colour continued up from this on 
either side of the fasciculi terctes, as far as tho top of the ventricle, is called 
the tfvnia violacea , Tho lower part «of tho floor of the vontricle is crossed by 
several white transverse lines, linem transversm ; they emerge from the posterior 
median fissure ; some enter tho crus cerebelli, others enter the roots of origin 
of the auditory norvo, whilst some pass upwards and outwards on the floor of tlio 
vontricle. 

The lining membrane of tho fourth ventricle is continuous with that of the 
third, through the aqueduct of Sylvius, and its cavity communicates below witli 
tho sub-arachnoid space of tho brain and cord through an aperture in the layer of 
pia mater extending between tho cerebellum and medulla oblongata. Lateral ty, 
this membrane is reflected outwards a short distance between the cerebellum and 
medulla. 

The choroid jdemses of tlio fourth ventricle aro two in number ; they are delicate 
vascular fringes, which project into the ventricle on each side, passing from 
tho point of the inferior vermiform process to the outer margin of tbo restiform 

bodies. # f 

The grey matter in the floor of the vontricle consists of a tolerably thick 
stratum, continuous below with the grey commissure of the cord, and extending 
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up as high as the aqueduct of Sylvius, besides some special deposits connected 
with the roots of origin of certain nerves. In the upper half of the ventricle is 
a projection situated over the nucleus, from which the sixth and facial nerves 
take a common origin. In the lower half are three eminences on each Bide for 
the roots of origin of tho eighth and ninth nerves. 


For further information on the Descriptive Anatomy of the Nervous Centres, consult: — 
Cruveilbier’s ‘Anatomic Descriptive ; ’ Todd’s ‘Descriptive Anatomy of the Brain, Spinal 
Cord, and Ganglions ; ’ Herbert Mayo’s * Plates of the Brain and Spinal Cord j ’ and Arnold’s 
‘ Tabulae Anatomic#, Fascic. r. leones Cerebri et Medullas Spinalis.’ 


Cranial Nerves. 


T HE Cranial Nerves, nine in number on each sido, arise from some part of the 
corebro-spinal centre, and aro transmitted through foramina in the base of 
the cranium. They have been named numerically, according to the order in 
which they pass out of the cranial cavity. Other names are also given to them 
derived from the parts to which they aro distributed, or from their functions. 
Taken in their order, from before backwards, they are as follows . 


1 si. 

Olfactory. 

7th. | 

2ii d. 

Optic. „ 

3rd. 

Motor oculi. 

\ 

4 th. 

Pathetic. 

8 tli. 1 

5 ill. 

Trifacial (Trigeminus). 

l 

6th. 

Abduccns. 

9tll. 


Facial (Portio dura).* 
Auditory (Portio mollis). 

G loRso-ph aryngeal. 
Pneumo^astric (Par vagum). 
Spinal accessory. 
Hypoglossal. 


If, however, the 7th pair be considered .as two, and the 8th pair as three distinct 
nerves, then their number will bo increased to twelve, which is the arrangement 
adopted by So rumoring. 

The cranial nerves may bo subdivided into four groups, according to the peculiar 
function possessed by each, viz., nerves of special sense; nerves of common 
sensation ; nerves of motion ; and rnixod nerves. These groups may be thus 
arranged : — . 


Nerves of Special Sense . 
Olfactory. 

Optic. 

Auditory. 

Part of glosso-ph aryngeal. 

Lingual or gustatory branch of fifth. 

Nerves of Common Sensation . * 

Fifth (greater portion). 

Part of glosso-pharyngeal. 


Nerves of Motion . 

Motor oculi. 

Pathetic. 

Part of third division of fifth. 
Abduccns. 

Facial. 

Hypoglossal. 

Mixed Nerves. 
Pneumogastric. 

Spinal accessory. 


All the cranial nerves are connected to somo part of the surface of the bruin. 
This is termed their superficial , or apparent origin. But their fibres may, in all 
cases, be traced deeply into the substance of the organ. This part is called tlieir 
deep, or real origin . 


Olfactory Nerve, (Fig. 262,) 

The First, or Olfactory Nerve, the special nerve of the sense of smell, 
may be regarded as a lobe, or portion of the cerebral substance, pushed forward 
in direct relation with the organ to which it is distributed. It arises by three 
roots. 

The extefnaZ, or long root , is a narrow, white, medullary band, which passes 
outwards across tho fissure of Sylvius, into the substanco of the middle lobe of the 
cerebrum. Its deep origin has been traced to the corpus striatum,* the superficial 
fibres of the optio thalamus, t the anterior cominissuro, $ and the convolutions of 
the island of Beil. , 

• Vieuseeiw/ Winslow, Mooro, Mayo* t Valentin. } Cruveilhier. 
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The middle , or gray root , arises from a papilla of grey matter (caruucula mam- 
miliaris), imbedded in the anterior lobe. This root is prolonged into the nerve 
from the adjacent part of the brain, and (son tains white iibros in its interior, which 
are connected with the corpus striatum. 

The internal , or short root , is composed of white fibres, «>vhich arise from tho 
inner and back part of tho anterior lobe, being connected, according to Foville, 
with the longitudinal fibres of the gyrus fornicatus. 

These three roots unite, and form a flab band, narrower in tho middlo than at 
either extremity, and of a somewhat prismoid form ori section. It is soft in texture, 
and contains a considerable amount of grey matter in its substance. As it passes 
forwards, it is contained in a deep sulcus, betweou two convolutions, lying on the 
under surface of tho anterior lobe, on either side of tho longitudinal fissure, and 
is retained in position by the arachnoid membrane which covers it. O11 reaching 
the cribriform plate of tho ethmoid bone, it expands into an oblong mass of greyish- 
white substance, the olfactory bulb. From the under part of this bulb are givefi 
off numerous filaments, about twenty in number, which pass through the cribriform 
foramina, and are distributed to the mneous membrane of the nose. Each filament 
is surrounded by a tubular prolongation from the dura mater, and pia mater ; the 
former being lost on the periosteum lining the nose ; the latter, in tho nourilemrna 
of tho nerve. The filaments, ns they enter tho nares, are divisible into three groups : 
an inner group, larger than those on the outer wall, spread out over the upper 
third of iho septum ; a middlo set, confined to the roof of the noso ; and an outer 
sot, which aro distributed over the superior and middle turbinated bones, and the 
surface of tho ethmoid in front of thorn. As the filaments descend, they unite in a 
plexifcrm network, and become gradually lost in the lining membrane. Their 
mode of termination is unknown. 

Tho olfactory differs in structure from other nerves, in containing grey matter 
in its interior, and being soft and pulpy in structure/ Its filaments aio deficient in 
tho white substance of Schwann, aro not divisible) into fibrilho, and resemble tho 
gelatinous fibres, in being nucleated, and of a finely -granular tex,ture. 

Optic Nkrve. 

Tho Second, or Optic Nkkve, the special nerve of the sense of sight, is 
distributed exclusively to tho eyeball. The nerves of opposite sides are connected 
together at the commissure ; and from tho back of thp commissure, they may bo 
traced to the brain, under tho name of 
the optic tracts. 

The optic tract , at its connection with 
the brain, is divided into two bands 
which arise from the optic tbalami, the 
corpora geniculata, and Iho- corpora 
quadrigemina. The fibres of origin from 
the thalamus may bo traced partly from 
its surface, and partly from its interior. 

From this origin, tho tract winds obliquely 
across tho under surface of tho crus cere- 
bri, in tho form of a flattened baud, desti- 
tute of neurilemma, and is attached to tho 
crus by its antorior margin. Itno w assumes 
a cylindrical form, and, as it passes for- 
wards, is connected with tho tuber cine- 
roum, and lamina einerea, from both of 

semicircularis, and the anterior termination of tho gyrus fornicatus. It finally joins 
with the nerve of the opposite side, to form tho optic comrafssuro. 


which it receives fibres According to 
Foville. it is also connected with the tamia 


270. — The Optic Nerves and Optic Tract. 




AUDITORY NERVE. 


271. — Course of the Fibres in 
the Optic Commissure. 
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The commissure or chiasma , somewhat quadrilateral in form, rests upon the 
olivary process of the sphenoid bone, being bounded, in front, by the lamina 
cinerea ; behind, by the tuber cineroum ; on either side by the anterior perforated 
space. Within the commissure, the optic nerves of the two sides undergo a partial 

decussation. The fibres which form the inner margin 
of each tract are continued across from one to the 
other side of the brain, and have no connection with 
the optic nerves. These may be regarded as com- 
missural fibres (inter- cerebral) between the thalami 
of opposite dides. Some fibres are continued across 
the anterior border of the chiasma, and connect the 
optic nerves of the two sides, having no relation with 
the optic tracts. They may be regarded as commissural fibres between the two 
retinro (inter-retinal fibres). The outer fibres of each tract are contiuued into the 
optic nerve of the same side. The central fibres of each tract aro continued into 
the optic nerve of the opposite side, decussating in the commissure with similar 
fibres of the opposite tract.* 

Tho optic nerves arisofrom the fore part of the commissure, aud, diverging from 
one another, become rounded in form and firm in texture, and ai*e enclosed in a 
sheath derived from the arachnoid. As each nerve passes through the corresponding 
optic foramen, it receives a sheath from the dura mater ; and as it enters the orbit, 
this sheath subdivides into two layers, one of which becomes continuous with the 
periosteum of the orbit ; tho other forms a sheath for tho nerve, and surrounds it 
as far as tlic sclerotic. The nerve passes through the cavity of the orbit, pierces 
the sclerotic and choroid coats at tho back part of the eyeball, a little to tho nasal 
side of its centre, and expands into the retina. A small artery, tho arteria centralis 
retinae, perforates tho optic nerve a little behind the globe, and runs along its 
interior in a tubular canal of fibrous tissue. It supplies tho inner surface of tho 
retina, and is accompanied by corresponding veins. 


Auditory Nerve. 

Tho Auditory Nerve (portUo mollis of the seventh pair) is tho special nerve of 
the sense of hearing, being distributed exclusively to the internal ear. The portio 
dura of tho seventh pair, orofacial nerve, is the motor nerve of the muscles of the 
face. It will be described with the cranial motor nerves. 

The auditory nerve arises by numerous white stria?, tho lineee lransversce y which 
emerge from the posterior median fissure in the anterior wall, or floor, of the fourth 
ventricle. It is also connected with the grey matter of the medulla, corresponding 
to tho locus cfleruleus. According to Foville, the roots of thisnervo are conncctod, 
on tho under surface of the middle peduncle, with the grey substance of tho cere- 
bellum, with the flocculus, and with tho grey matter at the borders of the calamus, 
scriptorius. The nerve winds round the restiform body, from which it receives, 
fibres, and passes forwards across the posterior border of tho crus cerebelli, in 
company with tho facial nerve, from which it is partially separated by a sm,all 
artery. It then enters the meatus auditorius, in company with the facial nerve, 
and, at the bottom of the meatus, divides into two branches, cochlear and vesti- 
bular, which are distributed, the former to the cochlea, the latter to the vestibule 
and semicircular qanals. Tho auditory nerve is very soft in texture (hence the 
nam pprtio mollis), destitute of neuriletnma, and, within the meatus, receives one 
or two filaments from the facial. 

The other nerves of special sense must be described with the glosso-pharyngcal 
and fifth* nerves, of which they are parts. 

* * A specimen of congenital absence of the optic commissure is to he found iu» the Museum 
of the Westminster Hospital. 

K K 
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Third Nerve. (Figs. 272, 273.) ^ 

The Third Nerve (motor oculi ) supplies all the muscles of the eyeball, except 
thiS Superior oblique and External rectus ; it also sends motor filaments to the iris. 
It is a rather large nerve, of rounded form and firm texture, having its apparent 
origin from the inner surfaco of tho crus cerebri, immediately in front of the pons 
Varolii. 

The deep origin may be traced into the substance of tho crus, where some of 
its fibres are connected with tho locus niger ; others run downwards, among tho 
longitudinal fibres of the pons ; whilst others ascend, to bo connected with tho 
tubercula quadrigemina, and valve of Vieussens. According to Stilling, tlio fibres 
of the nerve pierce the peduncle and locus niger, and arise from a grey nucleus 
in th‘e floor of tho aqueduct of Sylvius. On emerging from tho brain, the norvo 
is invested with a sheath of pia mater, and enclosed in a prolongation from the 
arachnoid. It then pierces tho dura mater on tho outer sale of the anterior clinoid 
process, where its serous covering is reflected from it, and it passes along tho 
outer wall of* the cavernous sinus, above tho other orbital nerves, receiving iu its 
course one or two filaments from tho cavernous plexus of the sympathetic. It 
then divides into two branches, which enter the orbit through the sphenoidal 
fissure, between tho two 
heads of the External rec- 
tus muscle. On passing 
through the .fissure, the 
nerve is placed below tho 
fourth, and the frontal and 
lachrymal branches of tho 
ophthalmic nerve.' 

The superior division , 
tho smaller, passos inwards 
across the optic nerve, and 
supplies the Superior rectus 
and Levator palpebnc. 

Tlio inferior division , the 
larger, dividos into three 
branches. One passes be- 
neath tho optic nerve to 
the Internal rectus; an- 
other to the Inferior rectus ; 
and the third, the largest 
of the three, passes for- 
wards between the Inferior 
and External recti, to tho 
Inferior oblique. From tho 
latter, a short thick branch 
is given off to tho lower 
port of tho lenticular gan- 
glion, forming its inferior 
root, as well as two fila- 
ments to the Inferior rec- 
tus. All those branches 
enter the musoles on their 
ocular surface. 

Fourth Nerve. (Fig. 272.) 

The Fourth, or trqchlear nerve, the smallest of the cranial nerves, 's upplie s 
the Superior oblique muscle. , It arises from the upper part of the valve df 
Vieussens, immediately behind tho testis, and divides beneath the corpora quadri- 
gemma, into two fasciculi ; tho anterior one arising from a nucleus of grey matter, 
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close jfcg. the middlp.line of the. floor of the Sylvian aqueduct ; tho posterior one 
. from a grey nucleus, at the upper part of tho floor of the fourth ventricle, close to 
the origin of the fifth nerve. The two nerves are connected together at their 
origin, by a transverse band of white fibres, which crossos the surface of the valve 
of Yieussens. The nerve winds round the outer side of’ the crus cerebri, im- 
mediately above the pons Yarolii, pierces the dura mater in the free border of 
the tentorium cerebelli, near the posterior clinoid process, above tho oval opening 
for the fifth nerve, and passes forwards through the outer wall pf tho cavernous 
sinus, below the third ; but, as it enters the orbit, t hrou gh, the sphenoidal fissure, 
it becomes the highest of all the nerves. In the orbit, it passes inwards, above 
the origin of the Levator palpebrro, and finally enters the orbital surface of the 
Superior oblique muscle. 

In^ tho outer wall of the cavernous sinus, this nerve receives some filaments 
from the carotid plexus of the sympathetic. It is not un frequently blended with 
the ophthalmic division of tho fifth ; and occasionally gives off a branch to assist 
in the formation of the lachrymal nerve. It also gives off a recurrent branch, 
which passes backwards between the layers of tho T tcntorium,*diyiSing into two 
or three filaments, which may be traced as lar back as the wall of the lateral sinus. 


273.— Nerves of the Orbit and Ophthalmic Ganglion. Side view. 



The Sixth Nerve (AMucens) supplies the External rectns muscle. Its apparent 
origin Ts by several filaments from the constricted part of the corpus pyramTdaTe, 
close to the pons, or from tho lower border pf the pons itself. 

Tho deep origin of this nerve has been traced, by Mayo, between tho fasciculi 
of tho corpus pyramidal©, to the posterior part of the medulla, where Stilling has 
shown its connection with a grey nucleus in the floor of the fourth ventricle. The 
nerve pierces the dura mater, immediately below the posterior clinoid process, 
lying in a groove by the side of the body of the sphenoid bone. It passes for- 
wards throug h the cavernous sinus, lying on the outer side of the internal carotid 
artery, where it is joined by several filaments from tho carotid plexus, by one 
from Meckel’s ganglion (Bock), and another from the ophthalmic nerve. It 
enters the orbit through tho sphenoidal fissure, and lies above the ophthalmic 
vein' from which it is separated by a lamina of dura mater. It then passes 
Between the two heads of the External rectus, and is distributed to that muscle* 
on its ocular surface. 

Tho above-mentioned nerves, as well as the ophthalmic division of the fifth, aa 
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they pass to tlio orbit, boar a certain relation to each other in tho cavernous 
sinus, at tho sphenoidal fissure, and in the cavity of the orbit, which will be now 
described. 

In the cavernous sinus, the third, fourth, and ophthalmic division of the fifth, 
are placed in the dura mater of the outer wall of the sinus, in their numerical 
order, both from above downwards, and from within outwards. The sixth nerve 
lies at the outer side of the internal carotid artery. As these nerves pass forwards 
to the sphenoidal fissure, the third and fifth nervos become divided into branches, 
and the sixth approaches the rest ; so that their relative position becomes consi- 
derably changed. 

In tho sphenoidal fissure , tho fourth, and the frontal and lachrymal divisions 
of the ophthalmic, lie upon the same plane, tlio former being most internal, the 
latter external ; and thdy enter tho cavity of tho orbit above tho muscles. The 
remaining nerves enter the orbit between the two heads of the External rectus. 
Tho superior division of tho third is the highest of these ; beneath this lies the 
nasal branch of the fifth ; then tho inferior division of the third ; and the sixth 
lowest of all. H * 

In the orbit, the fourth, and the frontal and lachrymal divisions of tho ophthalmic, 
lie on the same plane immediately beneath the periosteum, the fourth nerve being 
internal and resting 'on the Superior oblique, tho frontal resting on tho Levator 
palpobne, and the lachrymal on the External rectus. Next in order comes the 
superior division of the third nerve lying immediately beneath tho Superior rectus, 
and then the nasal division of the fifth crossing tho optic nerve from the outer to 
tho inner side of the orbit. Beneath these is found the optic nerve, surrounded 
in front by tho ciliary nerves, and having the lenticular ganglion on its outer 
side, between it and the External rectus. Below the optic is the inferior division 
of tho third, and tho sixth, which lies on tho outer side of the orbit. 


Facial Nerve. 

Tho Facial Nerve, or portio dura of tlio seventh pair, is tho motor nerve of 
all tho muscles of expression in tho face, and of the Platysma and Buccinator. 
It supplies also the muscles of the external car, the posterior belly of tho 
Digastric, and tho Styio-liybid. Through the chorda tympani it supplies the 
Lingualis ; by its tympanic branch, the Stapedius and La$ator tympani ; through 
the otic ganglion, the Tensor tympani ; and through the connection of its trunk 
with tho Vidian nerve, by the petrosal nerves, it probably supplies the Levator 
palati and Azygos uvulae It arises from tho lateral tract of the medulla 
oblongata, in the groove between the olivary and rostiform bodies. Its deep 
origin may bo traced to the floor of tlio fourth ventricle, where it is connected 
with the same nucleus as the sixth nerve. This nerve is situated a little nearer 
to the middle line than tho portio mollis, close to the lower border of the pons 
Varolii, from which some of its fibres are derived. 

. Connected with this nerve, and lying between it and the portio mollis, is a small 
fasciculus ( portio inter durum 


et mollem of Wrisborg, or 
portio intermedia ). This ac- 
cessory portion arises from 
the lateral column of the cord. 

Tho nerve passes forwards 
and outwards upon the crus 
cercbelli, and enters tho in- 
ternal auditory meatus with 
the auditory nerve. Within 
the meatus, the facial nerve 
* lies first to the inner Side of 

the auditory, and then in a groove upon that nerve, and is connected to it by 
one or two filaments. 


274. — The Course and Connection of the Facial Nerve, 
in the Temporal Bone. 
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At tho bottom of the meatus, it enters the aquroduetus Fallopii, and follows , 
tho serpentine course of that canal, through the petrous portion of tho tem- 
poral bone, from its commencement at the internal meatus to its termination 
at the stylo-mastoid foramen. It is at first directed outwards towards the 
hiatus Fallopii, where it forms a reddish gangliform swelling (intumoscontia 
ganglioformis), and is joined by soveral nerves ; then bending suddenly backwards, 
it runs intho internal wall of the tympanum, above the fonestra ovalis, and at tho 
back of that cavity passes vertically downwards to the stylo-mastoid foramen. 

On emerging from this aperture, it runs forwards in tlie substance of the parotid 
gland, crosses the external carotid, artery, and divides bchin<r the ramus of the 
lower jaw into two primary branches, temporo- facial and cer vico-facial, from 
which numerous offsets are distributed over tlio side of the head, face, and upper 
part of the neck, supplying tho superficial muscles in these regions. As tho 
primary branches and their offsets diverge from each other, they present somewhat 
the appearance of a bird’s claws ; hence the name of jwv anscriuuv is given to tho 
divisions of the facial nerve in and near the parotid gland. 

Tho communications of the facial nerve may ho thus arranged : — 

In tho internal auditory nervo . With the auditory nerve. 

rWith Meckel’s ganglion by tho largo 
petrosal nerve. * 

Jn tho aqurodnetns Fallopii with tll ° otio ganglion by tho small 

petrosal nerve. 

With tho sympathetic on the middle me- 
ningeal by tho external petrosal nerve. 
With tlio pneumogas trie. 

At its exit from the stylo-mastoid ” 

fHraiftCT1 „ auricularis rqagnus. 

„ auriculo-tomporal. 

On the face With tho three divisions of tho fifth. 

In the internal auditory meatus, some minuto filaments pass between tho facial 
and auditory nerves. 

Opposite tho hiatus Fallopii, the gangliform enlargement on tho facial nerve 
communicates by moans of tho largo petrosal nerve, with Meckel's ganglion, 
forming its motor root ; by a filament from the small petrosal, with the otio 
ganglion ; and by tho external petrosal, ‘with tho sympathetic filaments accom- 
panying the middlo meningeal artery (Bidder). From the gangliform enlarge- 
ment, according to Arnold, a twig is sent back to tho auditory nerve. 

At its exit from the stylo-mastoid foramen, it sends a twig to the pneumogastric, 
another to the glosso-pharyngeal nerve, and communicates with the carotid plexus 
of the sympathetic, with the great auricular branch of the cervical plexus, with 
tho auriculo-temporal branch of the inferior maxillary nerve in tho parotid gland, 
and on the face with tho terminal branches of the three divisions of the fifth. 


At its exit from the stylo-mastoid 
foramen ..... 


On the face 


Branches op Distribution. 


Within aquoeductus Fallopii { ^^ m pani. 

, , .j f Posterior auricular. 

At exit from stylo-mastoid . . I Di tric 

fommen I Stylcliyo- 


On the face . 


Stylo-hyoid. 

Tomporo-facial 

Cervico-facial 


f Temporal. 

< Malar. 

. L Infraorbital, 
f Buccal. 

< Supramaxillary* 
I Infrarnaxillary. 
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The Tympanic Irranch arises from tho nerve opposite tho pyramid ; it is a small 
filament, which supplies the Stapedius and Laxator tympani muscles. 

The Chorda tympani is given off* from the facial as it passes vertically down* 
wards at the back of the tympanum, about a quarter of an inch before its exit 
from the stylo-mastoid foramen. It ascends from below upwards in a distinct 
canal, parallel with tho aqureductus Fallopii, and enters the cavity of the tym- 
panum through an opening between the base of the pyramid and the attachment 
of the membrana tympani, and becomes invested with mucous membrane. It 


275.— The Nerves of the Scalp, Face, and Side of the Neck. 



passes forwards through tho cavity of tho tympanum, between the handle of the . 
malleus and vertical ramus of the incus, to its' anterior inferior angle, and emerges 
from that cavity through a foramen (the canal of Huguier) at the inner side of the • 
Glaserian fissure. It then descends between the two Pterygoid muscles, and 
meets the gustatory nerve at an acute angle, after communicating with which, it 
accompanies it to the submaxillary gland j it then joins the submaxillary ganglion, 
and terminates in the Lingualis muscled 

The Posterior auricular nerve arises close to the stylo-mastoid foramen, and 
passes upwards in front uf the mastoid process, where it is joined by a filament 
from the auricular branch of the pneumogastric, and communicates with the deep 
branch of the auricularis magnus ; as it descends between the meatus and mastoid 
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procoss it divides into two branches. The auricular branch supplies the Betrahenp 
aurem. The occipital branch, the larger, passes backwards along the superior 
citrved line of the occipital bono, and supplies the occipital portion of the Occipito- 
frontalis. 

The Stylo-hyoid is a long slender branch, which passes inwards, entering the 
Stylo-hyoid muscle about its middle ; it communicates with the sympathetic fila- 
ments on the external carotid artery. 

The Digastric branch usually arises by a common trunk with the preceding ; 
it divides into several filaments, which supply the posterior belly of the Digastric ; 
ono of these perforates that muscle to join tho glo s so- pharyngeal nerve. 

The Tempo ro- f aria l, the larger of tho two terminal branches, passes upwards 
and forwards through the parotid gland, crosses the neck of tho condyle of the 
jaw, being connected in this situation with the auriculo- temporal branch of tho 
inferior maxillary nerve, and divides into branches, which are distributed over 
tho temple and upper part of the face ; these are divided into three sets, temporal, 
malar, and infraorbital. 

Tho temporal branches cross the zygoma to the tomporal region, supplying 
the Attrahcns aurem muscle, and join with tho temporal branch of the superior 
maxillary, and with tlio auriculo- temporal branch of the inferior maxillary. The 
more anterior branches supply the frontal portion of tho Qccipito- frontalis, and 
the Orbicularis palpebrarum muscle, joining with the supraorbital branch of tho 
ophthalmic. 

The malar branches pass across the malar bono to the* outer angle of the orbit, 
where they supply the Orbicularis and Corrugutor supercilii muscles* joining with 
li laments from the lachrymal and supraorbital nerves: others supply the lower 
eyelid, joining with filaments of the malar branches of the superior maxillary 
nerve. 

The i infraorbital , of larger size than the rest, pass horizontally forwards to bo 
distributed between the lower margin of tho orbit aud the month. The superficial 
branches run beneath the skin and above the superficial muscles of the face, 
which they supply ; some supply the lower eyelid and Pyramidalis nasi, joining 
at the inner angle of the orbit, with the infra trochlear and nasal branches of tho 
ophthalmic. The deep branches pass beneath the Levator labii superioris, supply 
it and the Levator anguli oris, and form a plexus (infraorbital) by joining with the 
infraorbital branch of the superior maxillaiy nerve. 

Tho C era ico- facial division of the facial nervo passes obliquely downwards 
and forwards through tho parotid gland, where it is joined by branches from the 
great auricular nerve ; opposite the angle of the lower jaw it divides into branches 
which five distributed on the lower half of the face and upper part of the 
neck. These may be divided into three sots : buccal, suprarn axillary, and infra- 
maxillary. 

The buccal branches cross tho Masseter muscle, join the infraorbital branches 
of the temporo-facial divisiou of the norve, and with filamonts of the buccal 
branch of the inferior maxillary nerve. They supply the Buccinator and Orbi- 
cularis oris. 

The mpramaxillary branches pass forwards beneath the Platysma and Depressor 
anguli oris, supplying the muscles of tho lip and chin, and anastomosing with tho 
mental branch of the inferior dental nerve. 

The mfromcmllwrij branches run forward beneath the Platysma, and form a 
series of arches across the side of the neck over the supra-liyoid region. One of 
these branches descends vertically to join with the superficial cervical nerve from 
the cervical plexus j others supply the Platysma. 

Ninth, or Hypoglossal Nerve. 

Tho Ninth Nerve ( hypoglossal ) is the motor nerve of the tongue, It arise* 
by several filaments, from ten to fifteen in number, from the groove between the 
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pyramidal and olivary bodies, in a continuous line with the anterior roots of the 
spinal nerves. According to Stilling, these roots may be traced to a grey nucleus 
in the floor of the medulla oblongata, between the posterior median furrow and 
the nuclei of the glosso-pharyngeal and vagus nerves. The filaments of this 
nerve are collected into two bundles, which perforate the dura mater separately, 



opposite the anterior condyloid foramen, and unito together after their passage 
through it. In those cases in which the anterior condyloid foramen in the occi- 
pital bone is double, these two portions of the nerve are separated by a small 
piece of bono, which divides the foramen. The nerve descends almost vertically* 
to a point corresponding with tho angle of the jaw. It.is jA. first deeply seated 
, beneath the internal carptidjand internal jugular vein, and intimately connected 
' with the pneumogastric nerve; it then passes forwards between the vein and 
v artery, and at a lower part of tho neck becomes superficial below the Digastric! 
/muscle. The nerve then loops round the occipital artery, and crosses the external] 
carotid below the tendon, of the Digastric muscle. It passes beneath the Mylo- ! 
hyoid muscle, lying between it and the Hyo- glosses, and is connected at the 
anterior border of the l&tfcgr muscle with the gustatory nerve ; it is then continued 
forwards into the Geriio»hyo*glossus muscle as far as the tip of the tongue, dis- 
tributing branches to its substance. 
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Branches of this nerve communicate with the 

Pneumogastrie. First and second cervical nerves. 

Sympathetic. Gustatory. 

Tho communication with the pneumogastrie takes place close to the exit of the 
nervo from the skull, numerous filamonts passing between tho hypoglossal and 
second ganglion of the pneumogastrie, or both being united so as to form one 
mass. 

The communication with the sympathetic takos place opposite the atlas, by 
branches derived from the superior cervical ganglion, and in the same situation 
tho ninth is joined by a filament derived from the loop connecting the first two 
cervical nerves. 

The communication with tho gustatory takes placo near the anterior border of 
the Hyo-glossus muscle by numerous filaments which ascend upon it. 

Tho branches of the distribution are tho 

Descenders noni. Thyro-hyoid. 

Muscular. 

' The desccndens noni is a long slender branch, which quits tho hypoglossal 
whore it turns round the occipital artery. It descends obliquely across tho sheath 
of the carotid vessels, and joins just below the middle of tho neck, to form a loop 
with tho communicating branches from the second and third cervical nerves. From 
the convexity of this loop branches pass forwards to supply tho Sjcrno-hyoid, 
Sterno-tbyroid, and both bellies of the Omo-liyoid. According to Arnold, another 
filament descends in front of the vessels into tho chest, which joins tho cardiac 
and phrenic nerves. The descendens noni is occasionally contained in the sheath 
of tho carotid vessels, being sometimes placed over and sometimes beneath tho 
internal jugular vein. 

The thyro-hyoid is a small branch, arising from tlio hypoglossal near the pos- 
terior border of the Hyo-glossus ; it passes obliquely across tho great cornu of the 
hyoid bone, and supplies the Thyro-hyoid muscle. 

The muscMlar branches are distributed to the Stylo-glossus, Hyo-glossus, 
Gen io -hyoid, and Genio-hyo-glossus muscles. At the under surface of tho tonguo, 
numerous slender branches pass upwards into tho substanco of the organ. 

Fifth Nerve. 

The Fifth Nerve ( trifacial , trigeminus ) is tho largest cranial nerve, and 
resembles a spinal nerve, in its origin by two roots, and in the existence of a 
ganglion on its posterior root. Tho functions of this nervo are various. It is a 
nerve of special sense, of common sensation, and of motion. It is tho great sen- 
sitive nerve of tho head and face, the motor nerve of tho muscles of mastication, 
and its lingual branch is ono of tho nerves of the special sense of taste. It arises 
by two roots, a posterior larger or sensory, and an anterior smaller or motor root. 
Its superficial origin is from the side of the pons Varolii, a little nearer to the 
upper than thelower border. Tho smaller root consists of three or four bundles ; 
in the larger, the bundles are more numerous, varying in number from seventy to 
a hundred : the two roots are separated from one another by a few of the trans- 
i verse fibres of the pons. The deep origin of the larger or sensory root may bo 
: traced between the transverse" fibres o? tho pons Varolii to the lateral tract of tho 
^medulla oblongata, immediately behind the olivary body. "" According to some 
'anatomists,^ is connected with the grey nucleus at the back part of the medulla, 
between the fasciculi teretes and restiform columns. By others, it is said to be 
continuous with the fasciculi teretes and lateral column of the cord ; and, according 
to Foville, some of its fibres are connected with the transverse fibres of the pons ; 
whilst others enter the cerebellum, spreading out on the surface of its middle 
^peduncle. The motor root has been traced by Bell and Rctzius to be connected 
with the pyramidal body. The two robts of the nerve pass forwards through ant 
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oval opening in the dura mater, at the apex of the petrous portion of the temporal 
bone : here the fibres of the larger root enter a large semilunar ganglion (Cas- 
scrian), while the smaller root passes beneath the ganglion without having any 
connection with it, and joins outside the cranium with one of the trunks derived 
from it. 

The Casserian, or Semilunar Ganolion, is lodged in a depression near the apex 
of the petrous portion of the temporal bone. It is of a somewhat crescentic form, 
with its convexity turned forwards. Its upper surface is intimately adlioront to 
the dura mater, 

Branches. This ganglion receives, on its inner side, filaments from the carotid 
plexus of the sympathetic; and from it some minute branches are given otf to the 
tentorium ccrcbclli, and tho dura mater, in the middle fossa of the cranium. 
From its anterior harder, which is directed forwards and outwards, three largo 
branches proceed : the oph.thalrnic, superior maxillary, and inferior maxillary. 
The ophthalmic and superior maxillary consist exclusively of fibres derived from the 
larger root and ganglion, and aro solely nerves of common sensation. The third 
division, or inferior maxillary, is composed of fibres from both roots. This, there- 
fore, strictly speaking, is the only portion of tho fifth nerve which can bo said to 
resemble a spinal nerve. 

Ophthalmic Nerve. (Fig. 272.) 

The Ophthalmic, or first division of the fifth, is a sensory nerve. It supplies 
tho eyeball, the lachrymal gland, the mucous lining of the eye and nose, and the 
integument and muscles of the eyebrow and lojxdiead. It is the smallest of 
the three divisions ortfiiffifth7 arising from the upper part of the Gasserian gan- 
glion. It is a short, flattened band, about an inch in length, which passes for- 
wards along the-' outer wall of the cavernous sinus, below the other nerves, and 
just before entering the orbit, through the sphenoidal fissure, divides into three 
branches, lachrymal, frontal, and nasal. The ophthalmic nerve is joined by fila- 
ments from the cavernous plexus of the sympathetic, and gives off recurrent 
filaments which pass between the layers, of the tentorium, with a branch from the 
fourth nerve. 

Its branches are, tho 

* Lachrymal. Frontal, Nasal. 

The Lachrymal is the smallest of the three branches of the ophthalmic. Not 
unfrequently it arises by two filaments, one from the ophthalmic, the other from 
tho fourth, and this Swan considers to bp its usual condition. It passes forwards 
in a separate tube of dura mater, and enters the orbit through tho narrowest part 
of the sphenoidal fissure. In the orbit, it runs along tho upper border of tho 
External rectus musclo, with the lachrymal artery, and is connected with the 
orbital branch of the superior maxillary nerve. Within tho lachrymal gland it givo 3 
off* several filaments, which supply tho gland and tho conjunctiva. Finally, it 
pierces the palpebral ligaments, and terminates in the integument of the upper eye- 
lid, joining with filaments of the facial nerve. 

Tho Frontal is the largest division of the ophthalmic, and maybe regarded, both 
from its size and direction, as tho continuation of this nerve. It enters tho orbit 
above the muscles, through the highest and broadest part of the sphenoidal fissure, 
^’and runs forwards along tho middle line, between tho Levator palpebrm and tho 
t periosteum. Midway between the apex and base of tho orbit it divides into two 
/•'branches, supratrochlear, and supraorbital. 

The supratrochlear branch , tho smaller of the two, passes inwards, above the 
pulley of the Superior oblique muscle, and gives off a descending filament, which 
joins with the infratrochlear branch of the nasal nerve. It then escapes from the 
orbit between the pulley of the Superior oblique and tho supraorbital foramen, 
curves up on to the forehead close to the bone, and ascends behind the Corrugator 
supercilii, and Occipito- frontalis, muscles, to both of which it is distributed; 
finally, it is lost in the integument of the forehead. 
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The supraorbital branch passes forwards through the supraorbital foramen and 
gives off, in this situation, palpebral filaments to the upper eyelid. It thou ascends 
upon the forehead, and terminates in muscular, cutaneous, and pericranial 
branches. The muscular branches supply the Corrugator supercilii, Occipito- 
frontalis, and Orbicularis palpebrarum, furnishing theso muscles with common 
sensation, and joining in tho substance of the latter muscle with the facial nerve. 
Tho cutaneous branches , two in numbor, an inner and an outor, supply tho integu- 
ment of the cranium as far back as the occiput. They are at first situated beneath 
the Occipito-frontalis, the inner branch perforating the frontal portion of the 
muscle, the outor branch its tendinous aponeurosis. The pericranial branches are 
distributed to tho pericranium over tho frontal and parietal bones. They aro 
derived from the cutaneous branches whilst beneath the muscle. 

Tho Nasal perve is intermediate in size between the frontal and lachrymal, 
and more deeply placed than the other branches of the ophthalmic. It enters tho 
orbit between tho two heads of the External rectus, and passes obliquely inwards 
across tho optic nerve, beneath the Levator palpebrso and Superior rectus muscles, 
to the inner wall of the orbit, where it enters tho anterior ethmoidal foramen, 
immediately below the Superior oblique. It then enters the cavity of the cranium, 
traverses a shallow groove on the front of the cribriform plate of the ethmoid 
bone, and passes dowu, through the slit by the side of the crista galli, into the 
nose, where it divides into two branches, an intornal and fin external. The 
•internal branch supplies the mucous membrane near the *fore part of tho septum 
of the nose. Tho external branch descends in a groove on the inner surface of 
the nasal bone, and supplies a few iilamcnts to the mucous membrane covering the 
fore part of the outer wall of the nares as far as the inferior spongy bone ; it 
then leaves the cavity of the nose, between the lower border of the nasal bone and 
the upper lateral cartilage of the nose, and, passing down beneath tho Com- 
pressor nasi, supplies the integument of the ala and tip of the nose, joining with 
the facial nervo. 

Tho branches of the nasal nerve are, the ganglionic, ciliary, and infra* 
trochlear. 

The ganglionic is a long, slender branch, about half an inch in length, which 
usually arises from the nasal, between tho two heads of the external rectus. Jt 
j asses forwards on the outer side of tho optic nervo, and outers the superior and 
posterior angle of the ciliary ganglion, forming its snperior, or long root. It is 
sometimes joined by a filament from the cavernous plexus of tho sympathetic, or 
from the superior division of the third nerve. 

The long ciliary nerves , two or three in number, are given off from the nasal as it 
crosses tho optic nerve. They join the short ciliary nerves from the ciliary gan- 
glion, pierce the posterior part of the sclerotic, and, running forwards between it 
and the choroid, are distributed to the ciliary muscle and iris. 

Tho mfratrochlear branch is given off just as the nasal nerve passes through 
the anterior othmoidal foramen. It runs forwards along the upper border of tho 
Internal rectus, and is joined, beneath tho pulley of the Superior oblique, by a 
filament from tho supratrochlear nerve. It then passes to tho inner angle of the 
eye, and supplies the Orbicularis palpebrarum, tho integument of the eyelids, and 
side of the nose, the conjunctiva, lachrymal sac, and caruncula lachrymalis. 

Ophthalmic Ganglion. (Fig. 273.) 

Connected with tho three divisions of the fifth nervo are four small ganglia, 
which form the whole of the cephalic portion of the sympathetic. With the first 
division is connected tho ophthalmic ganglion ; with tho second division, the 
spheno-palatine, or Meckel’s ganglion ; and with the third, the otic and sub- 
ganglia. All the ffcttr receive sensitive filaments from the fifth, and 
motor and sympathetic filaments from various sources ; these filaments are called^ 
the roots of the gmglia. The ganglia are also connected with each other, and 
with the cervical portion of the sympathetic. 
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The Ophthalmic, Lenticular , or Ciliary Ganglion^ is a small, quadrangular flattened 
ganglion, of a reddish-grey colour, and about tlio size of a pin’s head, situated at 
the back part of the orbit between the optic nerve and the External Rectus muscle, 
flying generally on the outer side of the ophthalmic artery. It is enclosed in a 
quantity of loose fat, which makes its dissection somewhat difficult. 

Its branches of communication, or roots , aro three, all of which enter its posterior 
"border. One, the long root, is derived from the nasal branch of the ophthalmic, 
and joins its superior angle. Another branch, the short root, is a short thick 
nerve, occasionally divided into two parts, which is derived from the branch of 
the third nerve for the inferior oblique muscle, and is connected with the inferior 
angle of the ganglion. A third branch, the sympathetic root, is a slender fila- 
ment from the cavernous plexus of the sympathetic. This is occasionally blended 
with the long root, and sometimes passes to the ganglion separately. According 
to Ticdemann, this ganglion receives a filament of communication from the spheno- 
palatine ganglion. 

Its branches of distribution aro the short ciliary nervos. These are delicato 
filaments from ten to twelve in number, which arise from the fore part of the 
ganglion in two bundles, connected with its superior and inferior angles ; the 
upper bundle consisting of four filaments, and the lower of six or seven. They 
run forwards with the ciliary arteries in a wavy courso, one set above and tho 
other below tho optic nerve, piorco the sclerotic at the back part of the globe, 
pass forwards in delicate grooves on its inner surface, and are distributed to tho 
ciliary muscle and iris. A small filament is described by Ticdemann, penetrating 
the optic nerve with the artcria centralis retina). 


Superior Maxillary Nerve. (Fig. 277.) 

The Superior Maxillary, or second division of the fifth, is a sensory nerve. It 
is intermediate, both in position and size, between the ophthalmic and inferior 
maxillary. It commences at the middle, .of, tho Gasserian ganglion as a flattened 
plexiform band, and passes forwards through the foramen rotundum, where it 
becomes jnore cylindrical in form, and firmer in texture. It then crosses the 
^spheno-maxillary fossa, traverses the infraorbital canal in tho floor of the " orbit, 
and appears upon tho face at tho infraorbital foramen. At its termination, tho 

* nerve lies beneath tho Levator labii superioris muscle, and divides into a leash of 
. branches^ which spread out upon the side of the nose, tho lower eyelid, and upper 

lip, joining with filaments of the facial nerve. 

The branches of this nerve may be divided into three groups : — 1. Those given 
off in the spheno-maxillary fossa. 2. Those in tho infraorbital canal. 3. Those 
on the face. 

f Orbital. 

Spheno-maxillary fossa ^ Spheno-palatine. 

LPostorior dental. 

Infraorbital canal . . Anterior dental. 

f Palpebral. 

On the face . . . . < Nasal. 

I Labial. 

The Orbital branch arises in the spheno-maxillary fossa, enters tho orbit by tho 
spheno-maxillary fissure, and divides at the back of that cavity into two branches, 
temporal and malar. 

The temporal branch runs in a groove along the outer wall of the orbit (in the 
malar bone), receives a branch of communication from the lachrymal, and, passing 
through a foramen in tho pmlar bone, enters tho temporal fossa. It ascends 

* between the bone and substance qf the Temporal muscle, pierpes this muscle and 
the temporal fascia about an inch above the zygoma, and is distributed to the 
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integument covering the temple and side of the forehead, communicating with the 
facial and auriculo-temporal branch of the inferior maxillary nerve. 

The malar branch passes along the external inferior angle of the orbit, emerges 
upon the face through a foramen in the malar bone, and perforating the Orbicularis 
palpebrarum muscle on the prominence of the cheek, joins with the facial. 

The sphenopalatine branches , two in number, descend to the spheno-palatino 
ganglion. 

The posterior dental branches arise from the trunk of tho nerve just as it is 
about to enter the infraorbital canal; they are two in number, posterior and 
anterior. 


2 77. — Distribution of the Second and Third Divisions of the Fifth Nerve 
and Sub-iiKixillary Ganglion. 



The posterior branch passes from behind forwards in the substance of the superior 
maxillary bone, and joins opposite tho canine fossa with tho anterior dentah 
Numerous filaments are given off from the lower border of this nerve* which form 
a minute plexus in the outer wall of the superior maxillary bone, immediately above 
the alveolus* From this plexus filaments are distributed to the pulps of tho molar 
and second bicuspid teeth, the lining membrane of the antrum, and corresponding 
portion of tho gums. 

The anterior branch is distributed to the gums and Buccinator muscle. 

The anterior dental , of large size, is given off from tho superior maxillary 
nerve just before its exit from the infraorbital foramen ; it enters a special canal 
in the anterior wall of the antrum, and anastomoses with the posterior dental* 
From this nerve some filaments are distributed to the incisor, canine, and first 
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bicuspid teeth ; others aro lost upon the lining membrane covering the fore part 
of the inferior meatus. 

The palpebral branches pass upwards beneath the Orbicularis palpebrarum. 
They supply this muscle, the intogument, and conjunctiva of the lower eyolid with 
sensation, joining at the outer angle of the orbit with the facial nerve and malar 
branch of the orbital. 

The nasal branches pass inwards ; they supply tho muscles and integument of 
the side of tho noso, and join with tho nasal branch of the ophthalmic. 

The labial branches , the largest and most numerous, descend beneath the Levator 
labii superioris, and are distributed to the integument and muscles of tho upper 
lip, tho mucous membrane of the mouth, and labial glands. 

All these branches are joined, immediately benoath the orbit, by filaments from 
the facial nerve, forming an intricate plexus, the infraorbital. 

S pit e no- Pal at 1 n to Ganglion. 

The spheno-palatine ganglion (Meckel’s) (fig. 278), the largest of the cranial 
ganglia, is deeply placed in the spheno-maxillary fossa, close to tho spheno- 
palatine foramen. It is triangular, or heart-shaped in form, of a reddish-grey 
colour, and placed mainly behind the palatine branches of the superior maxillary 
nervo, at the point where the sympathetic root joins the ganglion. It consequently 
does not involve those nerves which pass to the palate and nose. Like tho other 
ganglia of the fifth nerve, it possesses a motor, a sensory, and a sympathetic root. 
Its motor root is derived from the facial, through the Vidian ; its sensory root 
from the fifth; and its sympathetic root from the carotid plexus, through the 
Vidian. Its branches are divisible into four groups : ascending, which pass to tho 
orbit ; descending, to the palate ; internal, to the nose ; and posterior branches, to 
the pharynx. 

The ascending branches are two or three delicate filaments, which enter tho 
orbit by the spheno-maxillary fissure, and supply the periosteum. Arnold describes 
and delineates these branches as ascending to the optic nerve; one, to the sixth 
nerve (Bock) ; and one, to the ophthalmic ganglion (Tiodemann). 

The descending or palatine branches are distributed to the roof of tho mouth, 
the soft palate, tonsil, and lining membrane of the nose. They are almost a direct 
continuation of the spheno-palatine branches of the superior maxillary nerve, and 
aro three in number : anterior, middle, and posterior. 

The anterior, or large palatine nerve, descends through the posterior palatine 
canal, emerges upon tlio bard palato, at the posterior palatine foramen, and passes 
forwards through a groove in the bard palate, nearly as far as the incisor teeth. 
It supplies tho gums, tho mucous membrane and glands of the hard palate, and 
communicates in front with the termination of the naso-palatine nerve. While 
in the posterior palatine canal, it gives off inferior nasal branches, which enter tho 
nose through openings in the palate bone, and ramify over the middle meatus, and 
tho middle and inferior spongy bones ; and at its exit from the canal, a palatine 
branch is distributed to both surfaces of tho soft palato. 

Tho middle, or external palatine nerve, descends in tho same canal as tho pre- 
ceding, to tho posterior palatine foramen, distributing branches to the uvula, tonsil, 
and soft palate. It is occasionally wanting. 

The posterior, or small palatine nerve, descends with a small artery through the 
small posterior palatine canal, emerging by a separate opening behind the posterior 
palatine foramen. It supplies the Lovator pnlati and azygos uvulre muscles, the 
soft palate, tonsil and uvula. 

The internal branches aro distributed to tho septntfi, aud outer wall of the nasal 
fossae. They are tho superior nasal (anterior), and the naso-palatine. 
c The superior nasal branches (anterior), f'onr or five in number, enter the back 
part of the nasal fossa by the spheno-palatine foramen. They supply the mucous 
membrane covering the superior and middle spongy bones, and that lining the 
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posterior ethmoidal cells, a few being prolonged to the upper and back part of the 
septum. 1 v 

The naso-palatine nerve (Cotunnius) enters tho nasal fossa with the otlior nasal 
nerves, and passes inwards across the roof of the nose, below tho orifice of tho 
sphenoidal sinus, to reach the septum ; it thon runs obliquely downwards and for- 
wards along tho lower part of the septum, to tho anterior palatine foramen, lying 
between tho periosteum and mucous membrane. It descends to the roof of th» 
mouth by a distinct canal, which opens below in the anterior palatine fossa ; tho 
right nerve, also in a separate canal, being posterior to tho loft one. In tho mouth, 
they become united, supply the mucous membrane behind the incisor teeth, and 
join with the anterior palatino nerve. The naso-pulutine nerve occasionaly fur- 
nislios a few small filaments to tho mucous membrane of the septum. 


278. — The Sphcno-Pulatinc Ganglion and its Brunches. 
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Tho poaf/crior branches arc tho Vidian and pharyngeal (pterygo-palatine). 

The Vidian nerve, if traced from Meckel’s ganglion, may bo said to arise from 
the back part of tho spheno-palatine ganglion, and then passes through the Vidian 
canal, enters the cartilage filling in tho foramen lacerum basis cranii, and divides 
into two brunches, the largo petrosal, and tho carotid. In its course along tho". 
Vidian canal, it distributes a few" filaments to the lining membrane at tho back part 
jpf tho roof of the nose and septum, and that covoring the end of tho Eustachian 
tube. These are upper posterior nasal branches. . 

The large petrosal branch (nertms petrosas supcrJlchiHs major) enters tho cranium 
through the foramen lacerum basis cranii, having pierced the cartilaginous sub- 
stance which fills in this aperture. It runs beneath the Casserian ganglion and 
dura mater contained in a groovo in tho anterior surface of tho petrous portion of 
the temporal bone, outers the hiatus Pallopit, and, being continued through it into 
the aqureductus Fallopii, joins the garigliform enlargement on the facial nerve. 
Properly speaking, this nerve passes from tho facial to the spheno-palatine ganglion,* 
forming its motor root. 

The carotid branch is shorter, hut larger than the petrosal, of a reddish-grey 
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colour and soft in texture. It crosses the foramen lacerum surrounded by the 
cartilaginous substance which fills in that aperture, and enters the carotid canal. 
on the outer side of tho carotid artery, to join the carotid plexus. 

This description of tho Vidian nerve as a branch from the ganglion, is tho 
more convenient anatomically, inasmuch as the nerve is generally dissected from 
the ganglion/as a single trunk dividing into two branches. But it is more correct, 
physiologically, to describo the Vidian as being formed by the union of the two 
branches (great petrosal and carotid) from the facial and the sympathetic, and as 
running into the ganglion. Tho filaments, which are described above as given off* 
from tho Vidian nerve, would then be regarded as brandies from the ganglion 
which are merely enclosed in the same sheath as tho Vidian. 

The pharyngeal nerve (pterygo-palatine) is a small branch arising from the 
back part of the ganglion, occasionally together with the Vidian nerve. It passes 
through tho pterygo-palatine canal with the ptorygo-palatino artery, and is dis- 
tributed to the lining membrano of the pharynx, behind tho Eustachian tube. 

Inferior Maxillary Nerve. (Fig. 277.) 

The Inferior Maxillary Nerve distributes branches to tho teeth and gums of 
the lower jaw, the integument of tho temple and external ear, tho lower part of tho 
faco and lower lip, and the muscles of mastication : it also supplies the tongue 
with one of its special nerves of the sense of taste. It is tho largest of the three 
divisions of the fifth, and consists of two portions, the- large or. sensory root 
proceeding from the inferior angle of the Gasserian ganglion ; atid tho small 
or motor root, which passes beneath the ganglion, and unites with tho inferior 
maxillary nerve, just after its exit through the foramen ovale. Immediately 
beneath the baso of the skull, this nerve divides into two trunks, anterior and 
'posterior. 

The anterior, and smaller division, which receives nearly the whole of the rtiotor 
root, divides into five branches, which supply the muscles of mastication. Thoy 
are the masseteric, deep temporal, buccal,* and two pterygoid. 

TJie masseteric branch passes outwards, above the External pterygoid muscle, 
in front of tho temporo-maxillary articulation, and crosses the sigmoid notch, with 
tho masseteric artery, to the Masseter muscle, in which it ramifies nearly as far as 
its anterior border. It occasionally gives a branch to the Temporal muscle, and 
a filament to the articulation of tho jaw. 

The deep temporal branches , two in number, anterior and posterior, supply the 
deep surface of the Temporal muscle. Tho posterior branch , of small size, is pla< i 
at the back of the temporal fossa. It is sometimes joined with tho masseteric 
branch. The anterior branch is reflected upwards, at the pterygoid ridge of the 
sphenoid, to the front of the temporal fossa. It is occasionally joined with tho 
bnccal nerve. 

The buccal branch pierces the External pterygoid, and passes downwards beneath 
the inner surface of the coronoid process of tho lower jaw, or through the fibres of 
" the Temporal muscle to reach the surface of tho Buccinator, upon which it divides 
into a superior and an inferior branch. It gives a branch to the External 
y pterygoid during its passage through that muscle, and a few ascending filaments 
to the Temporal muscle, one of which occasionally joins with the anterior branch 
of the deep temporal nerve. The upper branch supplies the integument and upper 
part of tho Buccinator muscle, joining with the facial nerve round the facial vein. 
The lower branch passes forwards to the angle of the mouth; it supplies the 
ihtjegument and Buccinator muscle, as well as the mucous membrane lining the 
inner surfaco of that muscle, and joins the facial nerve. 

Th c pterygoid branches are two in number, one for each pterygoid muscle; 'The 
branch to the Internal pterygoid is long and slender, and passes inwards to enter 

c 

* It is doubtful whether the buccal branch conveys only sensory power to the buccinator 
or motor influence likewise. 
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the deep surface of the muscle. This nerve is intimately connected at its origin 
with the otic ganglion. The branch to the Rrienml pterygoid is most frequently 
derived from tlio buccal, but it may bo given off separately from the anterior 
trunk of the nerve. 

The posterior And larger division of the inferior maxillary nerve also receives a 
few filaments from the motor i*oot. It divides into three branches : aurioulo-temporal 
gustatory, and inferior dental. 

The Auriculo-temporal Nerve generally arises by two roots, between which the 
middlo meningeal artery passes. It runs backwards beneath the External 
pterygoid muscle to the inner side of tlio articulation of the lower jaw. ft then 
turns upwards with the temporal artery, between the external ear and condyle of 
the jaw, under cover of the parotid gland, and escaping from beneath this struc- 
ture, divides into two temporal blanches. The posterior temporal , the smaller of 
tho two, is distributed to the upper part of the pinna and the neighbouring 
tissues. Tho anterior temporal accompanies tho temporal artery to the vertex of 
the skull, and supplies tho integument of tho temporal region, communicating 
with the facial nerve. • 

The auriculo-temporal nerve has branches of communication *^ ith tho facial and " 
otic gauglion. Those joining the facial nerve, usually two in number, pass * 
forwards behind tho neck of the condyle of the jaw, and join this nerve at the 
pos' '^rior border of the Masseter muscle. They form one of the principal branches 
of communication between tho facial and the fifth nerve. Tho filaments of cou- 
m unication with the otic ganglion are derived from tho commencement of tho 
auriculo-teinporal nerve. 

The auricula? branches are two in number, inferior and superior. The inferior 
auricular arises behind the articulation of tho jaw, and is distributed to the ear 
below the external i.ieatus ; other filaments twine round the internal maxiltary 
artery, and communicate with the sympathetic, ^he superior auricular arises in 
front of the external ear, and supplier tne integument covering tho tragus and 
pinna. 

Branches to the meatus auditor ins, two in number, arise from the point of com- 
munication between the auriculo- temporal and facial nerves, and .are distributed to 
the meatus. 

The bra?ich to the tcmporo-maxillary articulation is usually derived from the 
aurioulo-temporal norvo. 

The parotid branches supply the parotid gland. 

The Gustatory or Lingual Nerve, one of the special nerves of the sense of taste, 
supplies tho papilla* and mucous membrano of the tongue. It is deeply placed 
throughout . .e whole of its course. It lies at first beneath the Extornal pterygoid 
mus !e, toj. tber with tho inferior dental nerve, being placed to the inner sido of 
th latter nervo, and is occasionally joined to it by a branch which crosses the 
internal maxillary artery. The chorda tympani also joins it at an acute angle in 
this situation. The nervo then passes between the Internal pteiygoid muscle 
and tho inner side of the ramus of the jaw, and crosses obliquely to the side of the 
tongue over the Superior constrictor muscle of tho pharynx, and beneath the 
Sfcylo-glossus muscle and deep part of the submaxillary gland ; tho nerve lastly 
runs across Wharton’s duct, and along the sido of the tongue to its apex, being 
covered by the mucous membrane of the mouth. 

Its brcenches of communication with the submaxillary ganglion and hypo- 
glossal nerve . The branches to the submaxillary ganglion fire two or three in 
number* those connected with the hypoglossal nerve form a plexus at the anterior 
margin of the Hyo-glossus muscle. 

Its branches of distribution are fow in number. They supply the mucous mem- 
brane of the mouth, the gums, the sublingual gland, the conical and fungiform 
papdlm and mucous membrane of 'the tongue, the terminal filaments anastomosing 
at the tip of tho tongue with the hypoglossal nervo. # 

The Inferior Dental is the largest of the three branches of the inferior 

LL 
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maxillary nerve. It passes downwards with tlio inferior dental artery, at first 
beneath the External pterygoid muscle, and then between the internal lateral 
ligament and the ramus of tho jaw to the dental foramen. It then passes forwards 
in the dental canal in the inferior maxillary bone, lying beneath the teeth, as far 
as the mental foramen, where it divides into two ^terminal branches, incisor and 
mental. The incisor branch is continued onwards within tho bone to the middle 
line, and supplies tho cauine and incisor teeth. The mental branch emerges from 
the bone at the mental foramen, and divides beneath tho Depressor anguli oris 
into pn external branch, which snpplies that muscle, the Orbicularis oris, and tho 
integument, communicating with tho facial nerve ; and an inner branch, which 
ascends to the lower lip beneath the Quadratus menti ; it supplies that muscle and 
the mucous membrane and integument of the lip, communicating with the facial 
nerve. 

The branches of tho inferior denial are, the mylo-hyoid, and dental. 

The mylo-hyoid is derived from the inferior dental just as that nerve is about 
to enter the dental foramen. It desconds in a groove on the inner surface of the 
ramus of the jaw, jn which it is fetained by a process of fibrpus membrano. It 
supplies the cutaneous surface of tho Mylo-hyoid muscle, and the anterior belly 
of the Digastric, occasionally Bonding one or two filaments to tho submaxillary 
gland. 

The dental branches supply the molar and bicuspid teeth. They correspond in 
number to the fangs of those teeth : each nerve entering the orifice at the point of 
tho fang, and supplying the pulp of the, tooth. 

Two small ganglia are connected with tho inferior maxillary nerve : the otic, 
with the trunk of the norve; and the sub-maxillary with its lingual branch, the 
gustatory. 

. Otic Ganglion. 

* * 

The otic ganglion (Arnold’s) (fig. 279) is a small, oval-shaped, flattened ganglion 
of a reddish-grey colour, situated immediately below tho foramen ovale, on the 


279. — The Otic Garfglion nnd its Branches. 



inner surface of tho inferior maxillary nerve, and round the origin of the internal 
pterygoid nerve. It is : in relation^ externally \ with the trunk of the infer}p£ 
maxillary nerve, at the point where the motor root joins the sensory poHion j 
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internally, with the cartilaginous part of the Eustachian tube, and the origin of 
flie Ten sor paTati musciej behind it, is the middle meningeal artery. 

Branches of communication . This ganglion is connected with the inferior 
maxillary nerve, and its internal pterygoid branch, by two or three short, 
delicate filaments, and also with the auriculo- temporal nerve ; from the former 
it obtains its motor; from the latter, its sensory root; its communication with 
tho sympathetic being eifected by a filament from tho plexus surrounding tho 
middle meningeal artery. This ganglion also communicates with the glosso- 
pharyngeal and facial nerves, th 1*0 ugh tho small petrosal nerve continued from the 
tympanic ploxus. 

Its branches of distribution aro a filament to tho Tensor tympani, and one to the 
Tensor palati. The former passes backwards, on the outer side of the Eustachian 
fcnbo ; the latter arises from* tho ganglion, near tho origin of the internal pterygoid 
nerve, and passes forwards. 


Submaxillary Ganglion. 

The submaxillary ganglion (fig. 277) is of small size, circular in form, and 
situated abovo the deep portion of the subniaxillary gland, near tho posterior border 
of the Mylo-hyoid muscle, being connected by filaments with tho lower border of 
the gustatory nerve. 

Branches of communication. This ganglion is connected with the gnstatory 
nerve by a fow filaments which join it separately, at its fore and back part. It 
also receives a branch from tho chorda tympani, by which it communicates with 
the facial ; and communicates with the sympathetic by filaments from the nervi 
molles — the sympathetic plexus around the facial artery. 

Branches of distribution . These are fivo or six in number ; they arise from the 
lower part of tho ganglion, and supply tho mucous membrane of tho mouth and 
Wharton’s duct, some being lost in tho subjnaxillary gland. According to Meckel, 
a branch from this ganglion occasionally descends in front of tho Hyo-glossus 
muscle, and, after joining with one from tho hypoglossal, passes to tho Genio-liyo- 
glossus muscle. 

Eighth Pair. 

The eighth pair consists of throe nerves, tho glosso -pharyngeal, pneumogastric, 
and spinal accessory. 

The Glosso- Pharyngeal Nerve is distributed, as its name implies, to the 

280. — Nerves of the Eighth Pair, their ton » u ® and beiu « tbo 

sensation to the mucous membrane of the * 

pharynx, fauces, and tonsil ; of motion to 
the Pharyngeal muscles ; and a special 
nerve of taste in all the parts of the 
tongue to which it is distributed. It is 
the smallest of the three divisions of the 
eighth pair, and arises by three or four 
filaments, closely connected together, from 
tho upper port of the medulla oblongata, 
immediately behind the olivary body. 

Its deep origin may bo traced through 
the fasciculi of the lateral tract, to a 
nucleus of grey matter at the lower part of the floor of the fourth ventricle, 
external to the fasciculi teretes. From its superficial origin, it passes outwards 
across the flocculus, and leaves the skull at the central part of the jugnlar foramen, 
in a separate sheath of the dura mater and arachnoid, in front of the pneumogastric 
and* spinal accessory nerves. In its passage through the jugular foramen, it grooves 
the lower border of the petrous portion of the temporal bone ; and, at its exit from 
the skull, passes forwards between the jugular vein and internal carotid artery, i 
and descends in front of the latter vessel, and beneath the styloid process and the 
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muscles connected witli it, to iho lower»border of the Stylo- pliaryngeus. Tho nerve 
now curves inwards, forming an arch on the side of the neck, and lying upon the 
Stylo-pharyngens and the 

Middle constrictor of the 281. — Course and Distribution ,of the Eighth Pair 

pharynx, above the superior of N erves. 


laryngeal nerve. It then 
passes beneath the Hyo- 
glossus, and is finally dis- 
tributed to the mucous 
mombrane of the fauces, 
and base of the tongue, 
the mucous glands of the 
mouth and tonsil. 

In passing through tlio 
jugular foramen, the nerve 
presents, in succession, two 
gangl i form enlargements. 
The superior, the smaller, 
is called th 0 jugular gang - 
linn, the inferior and larger 
the petrous ganglion, or 
the ganglion of Anderscli. 

The superior, or jugu- 
lar ganglion , is situated 
in the upper part of the 
groove in which the nerve 
is lodged during its pas- 
sage through the jugular 
foramen. It is of very 
fituall size, and involves 
only the outer side of the 
trunk of the nerve, a small 
fasciculus passing beyond 
it, wbieli is not connected 
directly with it. 

The inferior , or petrous 
ganglion , is situated in a 
depression in the lower 
border of the petrous por- 
tion of tho temporal bone ; 
it is larger than the for- 
mer, and involves the whole 
of tho fibres of the nerve. 
From this ganglion ariso 
those filaments which con- 
nect tho glosso-ph ary n goal 
with other nerves at the 
base of the skull. 

Its branches of communi- 
cation are with the pneu- 
mogastric, sympathetic, 
and facial, and the tym- 



panic branch. 

The branches to the pneumogastric are two filaments, one to its auricular branch, 
and one to tho upper ganglion of tho pneumogastric. 

The branch to the sympathetic is connected with the superior cervical 
ganglion. 

The branch of communication with the facial perforates the posterior belly of 
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the Digastric. It arises from the trunk of tho nerve below the petrous ganglion, 
and joins the facial just after its exit from the stylo- mastoid foramen. 

The tympanic branch (Jacobson’s nerve) arises from the petrous ganglion 
and enters a small bony canal at tho base of tho petrous portion of tho temporal 
bono ; the lower opening of which is situated on tho bony ridge which separates 
the carotid canal from the jugular fdssa. Jacobson’s nerve ascends to the tym- 
panum, enters that cavity by an aperture in its floor close to tho inner wall, and 
divides into threo branches, which are contained in grooves upon tho surface of 
the promontory. 

Its branches of distribution are, one to tho fenestra rotunda, ono to the 
fenestra ovalis, and ono to the lining membrane of tho Kustaehian tube and 
tympanum. 

Its branches of communication aro three, and occupy separate grooves on tho 
surface of tho promontory. One of those arches forwards and downwards to the 
carotid canal to join tho carotid plexus. A second runs vertically upwards to join 
tho greater superficial petrosal nerve, as it lies in the hiatus Fallopii. The third 
branch, the lesser petrosal, runs upwards and forwards towards tho anterior surface 
of tho petrous bono, and passes through a small aperture in the sphenoid and tem- 
poral bones, to tho exterior of the skull, where it joins the otic ganglion. This 
nerve, in its courso through the temporal hone, passes by the ganglionic enlarge- 
ment of tho facial, and has a connecting filament with it. 

The branches of the glosso-pliaryiigoal norvo are tho carotid, pharyngeal, mus- 
cular, tonsillar, and lingual. 

Tho carotid branches descend along tho trunk of tho internal carotid artery as 
far as its point of bifurcation, communicating with the pharyngeal branch of tho 
pneumogas trie, and with branches of the sympathetic. 

The pharyngeal branches aro three or four filaments which unite opposite the 
Middle constrictor of the pharynx with the pharyngeal branches of tho pneumo- 
gastric, superior laryngeal, and sympathetic nerves, to form the pharyngeal plexus 
branches from which perforate the muscular coat of the pharynx to supply tho 
mucous membrane. 


The muscular branches are distributed to the Stylo-pliaryngeus. 

Tho tonsillar branches supply the tonsil, forming a plexus (circularis tonsillaris), 
around this body, from which branches aro distributed to the soft palate and fauces, 
where they anastomose with tho palatine nerves. ^ 

The lingual branches aro two in number; one supplies the mucous membrane 
covering tho surface of the baso of the tongue, the other perforates its substance, 
and supplies the mucous membrane and papillas of the side of the organ. 

The Spinal Accessory Nervis consists of two parts: one, the accessory part to 
the vagus, and tho other the spinal portion. 

The accessory pari, the smaller of the two, arises by four or five delicate filaments 
from tho lateral tract of the cord below the roots of the vagus ; these filaments 
may be traced to a nucleus of grey matter at the back of the medulla, below the 
origin of the vagus. It joins, in the jugular foramen, with tte upper ganglion of 
tho vagus by ono or two filaments, and is continued into tho vagus below tho 
second ganglion. It gives branchos to. tho pharyngeal and superior laryngeal 
branches of tho vagus. 

The spinal portion , firm iti texture, arises by several filaments from tho lateral 
tract of the cord* as low down as tho sixth cervical nerve ; the fibres pierce tho 
tract, and 1 aro connected with the anterior horn of the grey matter of tho cord. 
This portion of the nerve ascends between the ligamentum denticulatura and the 
posterior roots of the spinal nerves, enters tho skull through the foramen magnum, 
an d it is then directed outwards to tho jugular foramen, through which it passes, 


lying in tho same sheath as the pneumogastrie, separated from it by a fold of the 
arachnoid, and is hero connected with the accessory portion. At its exit from the < 
jugular foramou, it passes backwards behind tho internal jugular voin, and descends 
obliquely behind the Digastric and Stylo-hyoid muscles to the upper part of the 
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Sterno-mastoid. It pierces that muscle, and passes obliquely apross the sub- 
occipital triangle, to terminate in the deep surface of the Trapozius. This nerve 
gives several branches to the Sterno-mastoid during its passage through it, and 
joins in its substance with branches from the third cervical. In the occipital 
triangle it joins with the second and third cervical nerves, and assists in the for- 
mation of the cervical plexus, and occasionally of the great auricular nerve. On 
the front of the Trapezius, it is reinforced by branches from the third, fourth, and 
fifth cervical nerves, joins witli the posterior branches of the spinal nerves, and is 
distributed to the Trapezius, some filaments ascending and others descending in 
the substance of the muscle as far as its inferior angle. 

The Pneumogastric Nerve ( nervus vagus, or par vagnm), one of the three 
divisions of the eighth pair, has a more extensive distribution than any of the 
other cranial nerves,, passing through the neck and thorax to the upper part of 
the abdomen. It is composed of both motor and sensitive filaments. It supplies 
the organs of voice and respiration with motor and sensitive fibres ; and the pharynx, 
oesophagus, stomach, and heart with motor influence. Its superficial origin is by 
eight or ton filaments from* the lateral tract immediately behind the olivary body 
and below the glosso-pbaryngeal ; its fibres may, however, bo traced deeply 
through the fasciculi of the medulla, to terminate in a grey nucleus near the 
lower part of the floor of the fourth ventricle. The filaments become united, 
and form a flat cord, which passes outwards across the flocculus to the jugular 
foramen, through which it emerges from the cranium. In passing through this 
opening, the pneumogastric accompanies the spinal accessory, being contained in 
tho same sheath of dura mater with it, a membranous septum separating it from 
the glosso-pharyngeal, which lies in front. The nerve in this situation presents a 
well-marked ganglionic enlargement, which is called ganglion jugular e, or the 
ganglion of the rtiot, of the pnenmpgaMric : to it the accessory part of the spinal 
accessory nerve is connected. After the exit of tho nerve from the jugular 
foramen, a second gangliform swelling is formed upon it, called tho ganglion 
inferius , or the ganglion of the trunk of the verve; below which it is again 
joined by filaments from the accessory nerve. The nerve passes vertically 
down the neck within the sheath of the carotid vessels, lying between the 
internal carotid artery and internal jugular vein as far as the thyroid cartilage, 
and then between tho samo vein and the common carotid to the root of the 
neck. H&e the course of tho nerve becomes different on the two sides of the 
body. 

On the right side , the nerve passes across the subclavian artery between it and 
the subclavian vein, and descends by the side of tho trachea to the back part of tho 
root of the lung, where it spreads out in a plexiform network (posterior pulmonary), 
from the lower part of which two cords descend upon the oesophagus, on which 
they divide, forming, with branches from the opposite nerve, the oesophageal 
plexus ; below, these branches are collected into a single cord, which runs along 
the back part of the oesophagus, enters the abdomen, and is distributed to tlio 
posterior surface ofctbe stomach, joining. the left side of the coeliac plexus, and the 
splenic plexus. 

On the left side, the pneumogastric nerve enters the chest /between the left 
carotid and subclavian arteries, behind the left innominate vein. It crosses the 
arch of the aorta, and descends behind the root of the left lung and along the 
anterior surface of the oosophagus to the stomach, distributing branches over its 
anterior surface, some extending over the great cul-de-sac, and others along .the lesser 
curvature. Filaments from these latter branches enter the gastro-hepatic omentum, 
and join the left hepatic plexus. 

The ganglion of the root is of a greyish colour, circular in form, about two 
lines in diameter, and resembles the ganglion on the large root of the fifth 
, nerve. 

Connecting branches. To this ganglion the accessory portion of the spinal 
accessory nerve is connected by several delicate filaments ; it also has an anasto- 
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motic twig with the potrous ganglion of the glosso-pharyngeal, with the facial nerve 
by means of the auricular branch, and with tho sympathetic by means of an ascend- 
ing filament from the superior cervical ganglion. 

The ganglion of the trunk (inferior) is a ploxiform cord, cylindrical in form, of a 
reddish colour, and about an inch in length ; it involves the whole of the fibres of 
the nerve, except the portion of the nerve derived from tho spinal accessory, which 
blends with the nerve beyond tho ganglion. 

Gdnncctmg branches. This ganglion is connected with the hypoglossal, tho 
superior cervical ganglion of the sympathetic, and tho loop between the first and 
second cervical nerves. * 


The branches of the pneumogastnc are — * 
In the jugular fossa . 

In the neck 


In the thorax 


In the abdomen 


Auricular. 

” Pharyngeal. 

J Superior laryngeal. 

J Recurrent laryngeal. 
* Cervical cardiac. 

" Thoracic cardiac. 

^ Anterior pulmonary. 

] Posterior pulmonary. 
„ (Esophageal. 

Gastric. 


Tho auricular branch (Arnold’s) arises from tho ganglion of^ffio root, and is 
joined soon after its origin by a filament from the glosso-pharyngeal ; it crosses 
the jugular fossa to an opening near the root of the styloid process. Traversing 
the substance of the temporal bone, it crosses the aqu»eductus Vfrllopii about two 
lines above its termination at the stylo-mastoid foramen ; it here gives off an 
ascending branch, which joins the facial, and a descending branch, which anasto- 
moses with the posterior auricular branch of tho same nerve : tho continuation of 
the nerve reaches the surface between the mastoid process and the external audi- 
tory meatus, and supplies the integument at the hack part of the pinna. 

The pharyngeal branch , the principal motor nerve of the pharynx and soft 
palate, arises from the upper part of tho inferior ganglion of the pneumogastric, 
receiving a filament from the accessory portion of the spinal accessoijy ; it passes 
across the internal carotid artery (in front or behind), to the upper border of the 
Middle constrictor, wherg it divides into numerous filaments, which anastomose 
with those from tho glosso-pharyngeal, superior laryngeal, and sympathetic, to 
term the pharyngeal plexus, from which branches are distributed to the muscles 
a id mucous membrane of the pharynx. As this nerve crosses the internal carotid, 
some filaments are distributed, together with those from the glosso-pharyngeal, 
upon the wall of this vessel. 

The superior laryngeal is the nerve of sensation to the larynx. It is larger than 
the preceding, and arises from the middle of the inferior ganglion of the pneumo- 
gastric. It descends, by the side of the pharynx, behind the internal carotid, 
whore it dividdh into two branches, the external and internal laryngeal. 

Tho external laryngeal branch, the smaller, descends by the side of the 
larynx, beneath the Sterno-thyroid, to supply the Crico- thyroid muscle and tho 
thyroid gland* It gives branches to the pharyngeal plexus, and the Inferior 
constrictor, and communicates with the superior cardiac nerve, behind the common 
carotid. * * 

The internal laTyngoal branch descends to the opening in the thyro-hyoid mem- 
brane, through which it passes with the superior laryngeal artery, and is dis- 
tributed to the mucous membrane of the larynx, and the Arytenoid muscle, 
anastomosing with tho recurrent laryngeal. 

The branches to the mucous membrane are distributed, some in front, to tho # 
epiglottis, the base of the tongue and the epiglottidean glands ; while others pass 
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backwards, in the arytono-epiglottidcan fold, to supply the mucous membrane sur- 
rounding tlio superior orifice of the larynx, as well as the membrane which lines 
the cavity of the larynx as low down as the vocal chord. 

The filament to the Arytenoid muscle is distributed partly to it, and partly to 
the mucous lining of the larynx. 

The filament which joins with the recurrent laryngeal, descends beneath the 
mucous membrano ou the posterior surface of the larynx, behind the lateral part 
of the thyroid cartilage, where tlio two nerves become united. 

The inferior or recurrent laryngeal , so called from its reflected course, is tho 
motor nerve of the larynx. It*arises on the right side, in front of the subclavian 
artery : winds from before backwards round that vessel, and ascends obliquely to 
the side of the trachea, behind the common carotid and inferior thyroid arteries. 
On the left side, it arises in front of the arch of the aorta, and winds from before 
backwards round the aorta at tho point where tlio obliterated remains of tho ductus 
arteriosus are connected with it, and then ascends to tho side of the trachea. Tho 
nerves on both sides ascend in tho groove between tho trachea and oesophagus, and, 
passing under the lower border of tlio Inferior constrictor muscle, enter tho 
larynx behind tho articulation of the interior cornu of the thyroid cartilage with 
the cricoid, being distributed to all tho muscles of tho larynx, excepting tho 
Crico-thyroid, and joining with tho superior laryngeal. 

Tho recurrent laryngeal, as it winds round tho subclavian artery and aorta, 
gives off several cardiac filaments, which unite with the cardiac branches from tho 
pneumogastric and sympathetic. As it ascends in the neck, it gives off oesophageal 
branches, more numerous on tho left than on the right side, which supply tho 
mucous membrane and muscular coat of the oesophagus ; tracheal branches to tho 
mneous membrane and muscular fibres of the trachea; and some pharyngeal 
filaments to tho Inferior const rietor of the pharynx. 

The cervical cardiac branches , two or three in number, arise from the pneumo- 
gastric, at the upper and lower part of the neck. 

Tho superior branches are small, and communicate with tlio cardiac branches of 
the sympathetic, and with the great cardiac plexus. 

The inferior cardiac branches, one on each side, arise at the lower part of the 
neck, just above the first rib. On the right side, this branch passes in front of the 
arteria innominate,, and anastomoses with the superior cardiac nerve. On tho 
left side, it passes in front of tho arch of the aorta, and anastomoses either with 
the superior cardiac nerve, or with the cardiac plexus. 

The thoracic cardiac branches, on the right side, arise # from the trank of the 
pneumogastric, os it lies by tho side of the trachea : passing inwards, thoy terminate 
in the deep cardiac plexus. On tho left side they aiise from the left recurrent 
laryngeal nerve. 

The interior pulmonary branches , two or three in number, and <ff small size, are 
distributed on the anterior aspect of the root of the lungs. They join with fila- 
ments from the sympathetic, and form the anterior pulmonary plexus. 

The posterior pulmonary branches , moro numerous and larger than the anterior, 
are distributed on the posterior aspect of the root of the lung : they are joined by 
filaments from the third and fourth thoracic ganglia of the sympathetic, and form 
the posterior pulmonaiy plexus. Branches from both plexuses accompany tho 
ramifications of the air-tubes through the substance of the lungs. 

The oesophageal branches are given off from tho pneumogastric both above and 
below the pulmonary branches. The latter are the more numerous and largest. 
They form, together with braitches from the opposite nerve, the oesophageal 

The gastric branches are the terminal filaments of the pneumogastric nerve. 
The nerve on the right side is ; distributed to tho posterior surface of the stomach, 
gnd joins the left side of the cceliac plexus, and tho splenic plexus. The nerve 
on the left side is distributed over tho interior surface of the sumach, some 
filaments passing across the great cul-de-sac, and others along the lesser curva- 
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turo. They unite with branches of the right nerve and sympathetic, some 
filaments passing through the lesser omentum to the left hepatic plexus. 

For the following brief account of the#most recent views relating to the origin 
of the cranial nerves, the editor is indebted to his friend Dr. Lockhart Clarke. 

The third cerebral nerve arises chiefly from two largo masses of grey substance 
at the floor of the iter e tertio ad quartum ventriculum beneath the corpora 
quadrigemina. 

The fourth arises from two nuclei at the floor of iter e tertio ad quartum ventri- 
culum, and ‘from the valve of Vieussens, where the opposite nerves decussate each 
other. 

The large roots of the fifth or trigeminal arise chiefly fpom tho grey tubercles of 
Rolando, or the upper expanded extremities of the posterior grey horns of tho 
spinal cord; the small or motor roots arise from two masses of large, multipolar 
cells situated each on the inner side, and close to the grey tubercle, and intimately 
connected with it. 

Tho sixth nerve arises in common with tho facial from the grey substance of the 
fasciculus teres on the floor of the fourth ventricle. 

Tho facial nerve lias two origins : — 1. From the grey substance of the fasciculus 
teres on the floor of the fourth ventricle. — 2. From the nucleus of tho motor root of 
tho trigeminus ; between these two origins it forms a loop along the floor of the 
ventricle. 

The Auditory Nerve has three origins : — 1. From the superior vermiform process 
of the cerebellum; 2 and 3. Fromp»the inner and outer auditory nuclei formed 
chiefly by the grey substance of the*. posterior pyramid and restiform body. 

The vagus and glossopharyngeal nerves have each two origins : — 1. From a 
* special nucleus in the floor of tho fourth ventricle. 2. From the anterior or motor 
part of the medulla. 

The Spinal- Accessory norve has three origins: — 1. Tho lower roots from tho 
anterior grey horn of tho spinal cord in common with the motor roots of the 
corvical nerves. 2. From the grey nucleus of the hypoglossal nerve. 3. From a 
special nucleus behind the central canal of the medulla oblongata. 


For further information on the origin of these nerves, and on the connection between their 
several nuclei, see Dr. Lockhart Clarke’s memoir * On the Intimate Structure of the Brain,' 
1st and 2nd Ser, Phil. Trans. 1858 and 1868. 

For fuller detail concerning the Cranial Nerves, the student may refer to F. Arnold's 
Iconos Nervorum Capitis.' 



The Spinal Nerves. 

1 1 HE spinal nerves are so called, because they take their origin from the spinal 
cord, and are transmitted through the intervertebral foramina on either side 
of the spinal column, ^ore are thirty-one pairs of spinal nerves, which are 
arranged into the following groups, corresponding to the region of the spine, 
through which they pass 

Cervical ... 8 pairs. 

Dorsal . . . . X2 „ 

Lumbar . . . 5 „ 

Sacral . . . 5 „ 

Coccygeal , . . 1 „ 

It will be observed, that each group of nerves corresponds in number with the 
vertebra) in that region, except the cervical and coccygeal. 

Each spinal nerve arises by two roots, an anterior, or motor root, aqd a posterior, 
or sensory root. * 

* • 

Roots of the Spinal Nerves. 

The anterior roots arise somewhat irregularly from a linear scries of foramina, 
on the antero-lateral column of the spinal cord, gradually approaching towards 
the anterior median fissure as they descend. 

Xhe fibres of the anterior roots, according to the researches of Mr. Lockhart 
Clarke, are attached to the anterior part of the antero-lateral column ; and, after 
penetrating horizontally through the longitudinal fibres of this tract, enter the 
grey substance, where their fibrils cross each other and diverge in all directions, 
likfc the expanded hairs of a brush, some of them running more or less Ipngi- 
tudinally upwards and downwards, and others decussating with those of tho 
opposite side through the anterior commissure in front of tho central canal. 
Kolliker states that many fibres of the anterior root enter the lateral column of 
the same aide, where, turning upwards , they pursue their course as longitudinal 
fibres. In other respects, the description of the origin of the anterior roots by 
these observers is very similar. * 

The posterior 1 oots are all attached immediately to the posterior white columns 
only ; but some of them pass through the grey substance into both tho lateral and 
anterior white columns. Within the grey substance, they run, longitudinally, 
upwards and downwards, transversely, through the posterior commissure to the 
opposite side, and into the anterior column of their own side. 

The posterior roots of the nerves are larger, but the individual filaments are 
finer and more delicate than those of the anterior. As their component fibrils 
pass outwards, towards tho aperture in the dura mater, they coalesce into two 
bundles, receive a tubular sheath from that membrane, and enter the ganglion 
which is developed upon each root. v 

The posterior root of the first cervical nerve forms an exception to these 
characters. It is smaller than the anterior, has frequently no ganglion developed 
upon it, and, when the ganglion exists, it is often situated within the dura mater. 

The anterior roots are the smaller of the two, devoid of any ganglionic enlarge* 
meat, and their component fibrils are collected into two bundles, near the 
iuterVertebral foramina. 
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* Ganglia of the Spinal Nerves. 

A ganglion' is developed upon tlie posterior root of each of the spinal nerves. 
These ganglia are of an oval form, and of a reddish colour ; they bear a proportion 
in size to the nerves upon which they are formed, and are placed in tho inter- 
vertebral foramina, external to the point where the nerves perforate the dura 
mater. Each ganglion is bifid internally, where it is joined by the two bundles 
of the posterior root, the two portions being unitod into a single mass externally. 
Tlio ganglia upon the first aud second cervical nerves form an exception to these 
characters, being placed on the arches of the vertebra) over which the norves pass. 
The ganglia, also, of the sacral nerves are placed with jjhe spinal canal ; and that 
on the coccygeal nerve, also in the canal about the middle of its posterior root. 
Immediately beyond the ganglion, the two roots coalesce, their fibres intermingle, 
and the trunk thus formed passes out of the intervertebral foramen, and divides 
into an anterior branch, for tho supply of tho antorior part of the body ; and 
a posterior branch for tho posterior part, each branch containing fibres from both 
toots. 

Anterior Branches of the Spinal Nerves. 

The anterior branches of the spinal nerves supply the parts of tho body in front 
of the spino, including tho limbs. They arc for tho most part larger than tho 
posterior branches ; this increase of size being proportioned to tho larger extent of 
structures they are required to supply. Each branch is connected by slender 
filaments with tho sympathetic. In tho dorsal region, tho anterior branches of tho 
spinal nerves are completely separate from each other, and are uniform in their 
distribution ; but in tho cervical, lumbar, and sacral regions, they form intricate 
plexuses previous to their distribution. 

Posterior Branches of the Spinal Nerves. 

The posterior branches of the spinal nerves are generally smaller than the anterior : 
they arise from the trunk, resulting from the union of the roots of the interverte- 
bral foramina ; and, passing backwards, divide into external and internal branches, 
whi^h are distributed to the muscles and integument behind the spine. The first 
cervical and lower sacral nerves are exceptions to these characters. 

Cervical Nerves. 

The roots of the ceirical nerves increase in size from the first to the fifth, and 
then maintain the same size to the eighth. Tho posterior roots bear a proportion 
to the anterior as 3 to 1, which is much greater than in any other region, the 
individual filaments being also much larger than those of the anterior roots. In 
direction, the roots of the cervioal are less oblique than those of the other spinal 
nerves. a The first cervical nerve is directed a little upwards and outwards ; tho 
second is horizontal ; the others are directed obliquely downwards and outwards, 
tho lowest being the most oblique, and consequently longer than the upper, the 
distance between their place of origin and their point of exit from the spinal canal 
nover exceeding the depth of one vertebra. 

The trmk of the first cervical nerve ( suboccipital ) leaves the spinal canal, 
between the occipital bone and tho posterior arch of the atlas; the second between 
the posterior arch of the atlas and the lamina of the axis ; and the eighth (tho 
lost), between the last cervical and first dorsal vertebree. 

Each nerve, at its exit from the intervertebral foramen, divides into an anterior 
and a posterior branch. The anterior branches of the four upper cervical nerves 
form the cervical plexus. The anterior branches of the four lower cervical nervtfs, 
together with the first dorsal, form the brachial plexus. 
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Anterior Branches or the Cervical Nerves. 


The anterior branch of the first , or subocdipital nerve , is of small size. Ifc 
escapes from the spinal canal, through a groove upon the posterior arch of the 
atlas. In this groove it lies beneath the vertob: al artery, to the inner side of the 
Rectn8 lateralis. As it crosses the foremen in the transverse process of- the 
atlas, it receives a filament from the sympathetic. It then descends, in front of 
this process, to communicate with an ascending branch from the second cervical 
norvo. 

Communicating filaments from this nerve join tho pneuraogastric, the hypo- 
glossal and sympathet.c, and some branches are distributed to the Rectus lateralis, 
and tho two Anterior recti. According to Valentin, the anterior branch of tho 
suboccipital also distributes filaments to the occipito-atloid articulation, and mastoid 
process of the temporal bone. 

Tho anterior branch of the second cervical nerve escapes from the spinal canal, 
between the posterior arch of the atlas and the lamina of tho axis, and, passing 
forwards on tho outer side of the vertebral artery, divides in front of the Inter- 
transverse muscle, into an asconding branch, which joins the first cervical ; and 
two descending branches which join tho third. 

Tho anterior branch of tho third cervical nerve is double tho size of tho preceding. 
At its exit from the inter vertebral foramen, it passes downwards and outwards 
beneath the Sterno-mastoid, and divides into two branches. The ascending branch 
joins the anterior division of the second cervical, communicates with tho sympa- 
thetic and spinal accessory nerves, and subdivides into tho superficial cervical and 
great auricular nerves! The descending branch passes down in front of the Scalenus 
anticus, anastomoses with the fourth cervical nerve, and becomes continuous witn 
tho clavicular‘nerves. 

The antervrr branch of the f mirth cervical is of the same sizo as tho preceding. 
It recoives a branch from tho third, sends a communicating branch to tho fifth 
cervical, and passing downwards and outwards, divides into numerous filaments, 
which cross the posterior triangle of the neck, towards the clavicle and acromion. 
It usually gives a branch to the phrenic nerve, whilst it is contained in the inter- 
transverse space. 

The anterior branches of the fifth , sixth, scventh> and eighth cervical nerves 
are remarkable for their large size. They arc nigeh larger than tho preceding 
nerves, and are all of equal size. They assist in the formation of tho brachial 
plexus. 

\ Cervical Plexus. 


The cervical plexus (fig. 276) is formed by tho anterior branches of the four 
upper cervical nerves. It is situated in* front of the four upper vertebra?, resting 
upon the Levator anguli scapulae, and Scalenus medius muscles, and covered in by 
the Sterno-mastoid. 

Its branches may be divided into two groups, superficial and deep, which may 
be thus arranged : — * 


Superficial 


Deep 


f Ascending ^ 
( Descending, 


l 


Superficial ls colli. 

Auricularis magnuo. 

Oocipitalis minor. 

f Sternal. 

Supra-clavicular ^ Clavicular; 

t Acromial. 


r Commuuicating. 

I Muscular. 

f Internal < Communicans noni. 
* Phrenic, 


External 


f Communicating. 
1 Muscular. 
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Superficial Bkanciies of tiie Cervical Plexus. 

The Superficial!* Colli arises from the second and third cervical nerves, turns 
round the pdfiterior border of the Sterno-mastoid about its middle, and passing 
obliquely forwards behind the external jugular vein to the anterior border of that 
musclo, perforates the deep cervical fascia, and divides beneath the Platysma into 
two branches, which are distributed to the anterior and lateral parte of tho neck. 

The ascendwg branch gives a filament, which accompanies the external jugular 
veiq,; it then passes upwards to the’ submaxillary rogion, and divides into 
branches, some of which form a plexus with the cervical branches of the facial 
nerve beneath the Platysma ; others pierce that musclo, supply it, and are distri- 
buted to the integument of the upper half of the neck, at its fore part, as high 
as the chin. 

The descending branch pierces tho Platysma, and is distributed to the integument 
of tho side and front of the neck, as low as the sternum. 

This nerve is occasionally represented by two or more filaments. 

The Auricularis Magnus is the largest of the ascending branches. It arises 
from the second and third cervical nerves, winds round the posterior border of 
the Sterno-mastoid, and after perforating tho deep fascia, ascends upon that 
muscle beneath the Platysma to the parotid gland, where it divides into numerous 
branches. 

The facial branches pass across tho parotid, and are distributed to the integu- 
ment of the face ; a others penetrate the substance of the gland, and communicate 
with the facial nervo. • 

The posterior or auricular branches ascend vertically to supply tho integument 
of the back part of the pinna, communicating with tho auricular branches of the 
facial and pneumogastric nerves. * 

Tho mastoid branch joins the posterior auricular branch of the facial, and crossing 
the mastoid process, is distributed to the integument behind the ear. * 

Tho Occipitalis Minor arises from tho second cervical nerve; it curves round 
the posterior border of the Sterno-masfcoid above the preceding, and ascends verti. 
cally along the posterior border of that muscle to the back part of the side of the 
head. Near the cranium it perforates the deep fascia, and is continued upwards 
along the side of tho head behind the ear, supplying the integument and Occipito- 
frontalis muscle, and communicating with the occipitalis major, auricularis magnus, 
and posterior auricular branch of the facial. 

This nerve gives off an auricular branch , which supplies the Attolleus aorem 
and the ^ntegument of the upper and bick part of the auricle. This brapeh is 
occasionally derived from the groat occipital nerve. The occipitalis minor varies 
in Rize ; it is occasionally double. 

• The Descending or supra-clawicular branches arise from the third and fourth 
cervical nerves; emerging beneath the posterior border of the Sterno-mastoid, they 
> descend in the interval between that muscle and the Trapezius, and divide into 
branches, which are arranged, according to thdfcr position, into three groups. 

The inner or sternal branch crosses obliquoly over the clavicular and sternal 
attachments of the Sterno-mastoid, and supplies the integument as far as the 
median line. 

The middle or clavicular branch crosses the clavicle, and supplies tho integu- 
ment over the Pectoral And Deltoid muscles, communicating with the cutaneous 
branches of the upper intercostal nerves. Not unfrequently, the clavicular branch 
passes through a foramen in the clavicle, at the junction of the outer with the 
middle third of the bone. 

The external or acromial branch passos obliquely across the outer surface of the 
Trapezius and the acromion, and supplies the integument of the npper and bacjjc 
part of the shonlder. 
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Deep Branches'* op the Cervical Plexus. Internal Series. 

* K* 

The communicating branches consist of several filaments, which pass from the 
loop betwoen the first and second cervical nerves in front of the atlas to the 
pnoumogastrio, hypoglossal, and sympathetic. p 

Muscular branches supply the Anterior recti and Rectus lateralis muscles ; they 
proceed from the first cervical nerve, and from the loop formed between it and the 
second. 

The Oommunicms Noni (fig. 276) consists usually of two filaments, one being 
derived* from the second, and the other from the third cervical. These filaments 
pass vertically downwards on the outer side of the internal jugular vein, cross in 
front of the vein a little below the middle of the neck, and form a loop with the 
descendens noni in front of the sheath of the carotid vessels. Occasionally, the 
junction of these nerves takes place within the sheath. 

The Phrenic Nerve (internal respiratory of Bell) arises from the third and fourth 
cervical nerves, and receives a communicating branch from tho fifth. It descends 
to tho root of the neck, lying obliquely across the front of tho Scalenus anticus, 
passes over the first part of the subclavian artery, between it A and the subclavian 
vein, and, as it enters the chest, crosses the internal mammary in. tery near its root. 
Within the chest, it descends nearly vertically in front of the root of the lung, and 
by the side of the pericardium, between it and the mediastinal portion of the 
pleura, to the Diaphragm, where it divides into branches, which separately pierce 
that muscle, and are distributed to its under surface. 

The two phrenic nerves differ in their length, and also in their relations at the 
# upper part of the thorax. 

The right nerve is situated more deeply, and is shorter and more vertical in 
direction than tho left ; it lies on the outer side of the right vena innominata and 
superior vena cava. 

The left nerve is rather longSr than tho right, from the inclination of tho heart 
to the left side, and from the Diaphragm being lower on this than on the opposite 
side. At the upper part of the thorax, it crosses in front of the arch of the aorta 
to the root of the lung. 

Each nerve supplies filaments to the pericardium and pleura, and near the chest 
is joined by a filament from the sympathetic, by another derived from the fifth And 
sixth cervical nerves, and occasionally, by one from the union of the descendens 
noni with the spinal nerves: this filament is found, according to Swan, only on 
the left side. 

From the right nerve , one or two filaments pass to join in a small ganglion 
with phrenic branches of the solar ploxus ; and branches from this ganglion are 
distributed to the hepatic plexus, the suprarenal capsule, and inferior vena cava. 
Frotn^ the left nerve y filaments pass to join the phrenic plexus, but without any 
ganglionic enlargement. 

Debp Branches op the Cervical Plexus. External Series. 

Communicating branches . The (^rvical plexus communicates with the spinal 
accessory nerve, in the substance of the Sterno-mastoid muscle, in the occipital 
triangle, and beneath tho Trapezius. 

Muscular branches are distributed to the Sterno-mastoid, Levator anguli scapul© 
Scalenus medius and Trapezius. ’ 

The branch for the Sterno-mastoid is derived from the second cervical, the 
Levator anguli scapul© receiving branches from the third, aod the Tranezins 
branches from the third and fourth. ^ 

Posterior Branches op the Cervical Nerves. 

The posterior branches of tho cervical nerves, with the exception of those of the 
ffrst two, pass backwards, and divide, behind the posterior Intertransverse muscles 
into external and internal branches. ’ 
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The external branches supply the muscles at the side of the neck, viz., the 
Cervicalis ascendcns, Transversalis colli, and Trachelo-mastoid. 

Tho external branch of the second cervical nerve is the largest ; it is often joined 
with tho third, and sapplies the Complexus, Splenius, and Trachelo-mastoid 
muscles. 

The internal branches , tho larger; are distributed differently in tho upper and 
lower part of the neck. Those derived from the third, fourth, and fifth nerves 
pass between tho Semispinalis and Complexus muscles, and having'reached the 
spinous processes, perforate the aponeurosis of the Splenius and Trapezius, and 
are continued outwards to the integument over the Trapezius ; whilst those derived 
from tho three lowest cervical nerves are the smallest, and are placed beneath the 
Semispinalis, which they supply, and do not furnish any cutaneous filaments. 
These internal branches supply tho Complexus, Semispinalis colli, Interspinales, 
and Multifidus spince. 

Tho posterior branches of the throe first cervical nerves require a separate 
description. 

The •posterior branch of the first cervical newe ( suboccipital ) is larger than the 
anterior, and escapes from the spinal canal between the occipital bone and tho 
posterior arch of the atlas, lying behind the vertebral artery. It enters the 
triangular space formed by the Rectus posticus major, the Obliquus superior, and 
Obliquus inferior, and supplies the Recti and Obliqui muscles, and the Complexus. 
From the branch which supplies tho Inferior oblique a filament is given off, which 
joins tho second cervical nerve. This nerve also occasionally gives off a cutaneous 
filament, which accompanies the occipital artery, and communicates with the 
occipitalis major and minor nerves. 

Tho posterior division of the first cervical has no branch analogous to tho 
external branch of the posterior cervical nerves. 

The posterior branch of the second cervical nerve is three or four times greater 
than the anterior branch, and tho largest of all tho posterior cervical nerves. It 
emerges from the spinal canal between tho posterior arch of the atlas and lamina 
of the axis; below the Inferior oblique. It supplies this muscle, and receives a com- 
municating filament from the first .cervical. It then divides into an external and 
an internal brand). 

The internal branch, called, from its size and distribution, the occipitalis major y 
ascends obliquely inwards between the Obliquus inferior and Complexus, and pierces 
the latter musclo and the Trapezius near their attachments to the cranium. It is 
now joined by a filament from the third cervical nerve, and ascending on the back 
part of the head with the occipital artery, divides into two branches, which supply 
the integument of tho scalp as far forwards as the vertex, communicating with 
the occipitalis minor. It gives off an auricular branch to the back part of the ear, 
and muscular branches to the Complexus. 

The posterior branch of the third cervical is smaller than the preceding, but 
larger than the fourth; it differs from, the posterior branches of the other cervical 
nerves iu its supplying an additional filament to tho integument of the occiput. 
This occipital branch arises from the internal or cutaneous branch beneath the 
Trapezius ; it pierces that muscle, and supplies the skin on the lower and back 
part of the head. It lies to the inner side of the occipitalis major, with which it 
is connected. 

Tho internal branches of the posterior divisions of the first three cervical nerves 
are occasionally joined beneath the Complexus by communicating branches. This 
communication is described by Cruveilbier as the posterior cervical plexus . 

The Brachial Plexus. (Fig. 282.) 

The brachial plexus is formed by the union of the anterior branches of the four 
lower cervical and first dorsal nerves. It extends from the lower part of the side 
of the neck to the axilla. It is very broad and presents little of a ploxiforift 
arrangement at its commencement, is narrow opposite the clavicle, becomes broad, 
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and forma a more dense interlacement in the axilla, and divides opposite the 
coracoid process into numerous branches for the supply of the upper limb. Tho 
nerves which form the plexus are all similar in size, and their mode of communi- 
cation is the following. The fifth and sixth nerves unite near their exit from the 
spine into a common trunk ; tho seventh nerve joins this trunk near the outer 
border of the Middle scalenus ; and the throe nerves thus form one large single 
cord. The eight cervical and first dorsal nerves unite behind tho Auterior 
scalenus into a common trunk. Thus two large trunks are formed, the upper one 
by the union of tho fifth, sixth, and seventh cervical ; and the lower one by the 
eighth* cervical and first dorsal. These two trunks accompany the subclavian 
artery to the axilla, lying upon its outer side, the trunk formed by the union of tho 
last cervical and first dorsal 

being nearest to the vessel. 282. — Plan of tho Brachial Plexus. 

Opposite tho clavicle, and 
sometimes in tho axilla, 
each of these cords gives off 
a fasciculus, by the union 
of which a third trunk is 
formed, so that in tho 
middle of the axilla three 
cords are found, one lying 
on the outer side of the 
axillary artery, one on its 
inner side, and one be- 
hind.* The brachial plexus 
communicates with the 
cervical plexus by a branch 
from the fourth to the fifth 
nerve, and with the phrenic 
nerve by a branch from 
the fifth cervical, which 
joins that nerve on the 
Anterior scalenus muscle : 
the cervical and first dor- 
sal nerves arc also joined 
by filaments from the mid- 
dle and inferior cervical 
ganglia Of the sympathetic, 
close to thefcexit from the 
intervertebral foramina. 

Relation In tho neck $ the brachial plexus lies at first botween tbo Anterior 
and Middle scalenl muscles, and then above and to the outer side of the subclavian 
artery ; it then passes behind the clavicle and Subclavius muscle, lying upon the 
first serration of the Serraius magnus, and the Subscapularis muscles. In the 
axilla, it is placed on the outer side of the first portion of the axillary artery ; it 
surrounds tho artery in the second part of its course, one cord lying upon the outer 
side of that vessel, one on the inner side, and one behind it 5 and .at the lower part 
of the axillary space gives off its terminable branches to the upper extremity. 

# Branches. The branches of the brachial plexus are arranged into, two groups, 
viz., those given off above the clavicle, and those below that bone. •* 

Branches above the Clavicle. 

Communicating. Posterior thoracic. 

Muscular. Suprascapular. 

* This is the mist common mode of formation of the plexus ; but it is also V8lf fcdtnthW 
Tor the third, or posterior, cord to be formed by the seventh cervical nerve, running undivided, 
and receiving a branch from each o r the other cords. 
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The communicating branch with the phrenic is derived from the fifth cervical 
nerve ; it joins the phrenic on the Anterior scalenus muscle. 

The muscular branches supply the Lougus colli, Scaleni, Rhomboidei, and 
Subclavius muscles. Those for the Scaleni and Longus colli arise from the lower 
cervical nerves at their exit from the intervertebral foramina. The rhomboid 
branch arises from the fifth cprvical, pierces the Scalenus medius, and passes 
beneath the Levator anguli scapula?, which it occasionally supplies, to the Rhom- 
boid muscles. The nerve to the Subclavius is a small filament, which arises from 
the trunk formed by tlio junction of the fifth and sixth cervical nerves ; it descends 
in front of tho subclavian artery to the Subclavius muscle, and is usually connected 
by a filament with the phrenic nerve. 

Th e posterior thoracic neroo (long thoracic, external respiratory of Bell), (fig. 
285), supplies the Serratus magnus, and is remarkable for tho length of its 0001*80. 
It arises by two roots, from the fifth and sixth cervical nerves, immediately after 
their exit from the intervertebral foramina. These unite in the substance of tho 
Middle scalenus muscle, and, after emerging from it, the nerve passes down behind 
tho brachial plexus and the axillary vessels, resting on the outer surface of tho 
Serratus magnus. It extends along the side of the chest to the lower border of 
that muscle, and snppli&i it with numerous filaments. 

Tho suprascapular nerve (fig. 286) arises from tho cord formed by the fifth, 
sixth, and seventh cervical nerves ; passing obliquely outwards beneath the Tra- 
pezius, it enters tho supraspinous fossa, through tho notch in the upper border of 
tho scapula ; aud, passing beneath the Supraspinatus muscle, curves in front of 
the spiuo of the scapula to the iufraspinous fossa. In the supraspinous fossa, it 
gives off two branches to the Supraspinatus muscle, and an articular filament to 
the shoulder-joint; and in the iufraspinous fossa, it gives oft\two branches to tha 
Infraspinatus muscle, besides some filaments to the shoulder-joint and scapula. 


Branches hblow tub Clavicle. 


To cliest 
To shoulder 


. Anterior thoracic. 

f Subscapular. 

’ \ Circumflex. 

* f Musculo- cutaneous. 

Internal cutaneous. 

m * , , I Lesser internal cutaneous. 

To arm, fore-arm, and hand < 

1 Ulnar. 

( Musculo-spiral. 

Tho branches given off below the clavicle, are derived from the three cords of 
the brachial pletus, in the following manner: — 

From tho outer curd, arises the external of the two anterior thoracic nerves, the 
musculo-cutcfticous nerve, and the outer head of the median. * 

From the inner cord , arises tho internal of the two anterior thoracic nerves, the 
internal cutaneous, tho lessor internal cutaneous (nerve of Wrisberg), the ulnar 
and inner head of the median. 

From* the posterior cord , arise the three subscapular nerves ; and the cord then 
divides into the musculo-spiral and circumflex nerves. 

Tho Anterior Thoracic Nerves (fig. 285), two in number, supply the Pectoral 
muscles. 

The ext<prml f ov superficial branch, the larger of the two, arises from the outer 
cord Of brachial ploxus, passes inwards, across the axillary artery and vein, 
and is distributed to the under surface of the Pectoralis major. It sends down a 
communicating filament to join the internal branch. 

The internal, or deep branch, arises from the inner cord, and passes upwards 
between the axillary artery and vein (sometimes perforates the vein), and joins 
■with the filament from the superficial branch. Prom the loop thus formed, branches 
.are distributed to the under surface of the Pectoralis minor and major muscles. 

MM 
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The SubscapuJjAR Nerves, three in number, supply the Subseapularis, Teres 
major, and Latissimns dorsi muscles. 

The upper subscapnlar nerve , the smallest, enters the upper part of the Sub- 
scapu laris muscle. * 

The lower subscapnlar nerve enters 

the axillary border of the Subseapularis, 283.— Cutanaous Nerves of Right Upper 
and terminates in the Tores major. Tho Extremity. Anterior View. 




latter musclo is sometimes supplied by a 
separate branch. # 

The long subscapnlar, tho largos t of 
the three, descends along tho lower border 
of the Subseapularis to the Latissimus 
dorsi, through which it may be traced as 
far as its lower bordef. 

The Circumflex Nerve (fig. 286) sup- 
plies somo of the muscles, and the inte- 
guinentof the shoulder, and the shoulder- 
joint. It arises from the posterior cord 
of the brachial plexus, in common with 
the musculo-spiral nerve. It passes down 
behind tho axillary artery, and in front 
of the Subseapularis; and, at tho lower 
border of that muscle, passes backwards, 
and divides into two branches. 

Tho upper ^branch winds rounds the 
neck of the humerus, beneath tho Deltoid, 
with the posterior circumflex vessels, as 
far as tho anterior border of that muscle, 
supplying it, and giving off cutaneous 
branches, which pierce it to ramify in tho 
integument covering its lower part. 

The lower branch , at its origin, dis- 
tributes filaments to the Teres minor and 
back part of the Deltoid muscles, U pon 
the filament to the former musclo a 
gangliform enlargement usually oxists. 
The nervo then piorccs the deep fascia, 
and supplies the integument over tho 
lower two-thirds of the posterior surface 
of the Deltoid, as well as that covering 
the long head of the Triceps. 

The circumflex nerve, before, its divi- 
sion gives off an articular filament, which 
enters the shoulder-joint below the Sub- 
scapularis. 

The Musculo-Cutaneous Nerve (fig. 
285) (external cutaneous, perforans Gas - 
serii), supplies some of the muscles of tho 
arm, and the integument of the fore-arm. 
It arises from the oute r cord of the 
brachial .ploxus^opposite the lower border" 



of the Pectoralis minor. It then perforates the Coraco-brachialis muscle, &&A passes 
obliquely between the Biceps and Bra ohialis anticna. to the outer side am, 

a little above tho elbow, where it perforates the deep fascia and becomes cutaneous. 
This nerve, in its coursu through the arin, supplies the Coraco-braaaais; ~8u>eps, 
and Braohialis antious muscles, besides sending somo filaments to the elbow-jpmt 
and humerus. * 
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Tho cutaneous portion of tho nerve passes behind tho median cephalic vein, and 
divides opposite the elbow-joint, into an anterior and a posterior bi*anch. 

• The anterior branch descends along the radial border of the fore -arm to the 
wrist. It is here placed in front of tho radial artery, and, piercing the deep 
fascia, accompanies that vessel to the back of the wrist. It communicates with 

a branch from tho radial nerve, and dis- 


284. — Cutaneous Nerves of Right Upper 
Extremity. Posterior View. 



bated to the integument on the inner 
bsanobes of the brachial plexus, and 


tributes filaments to tho integument of 
the ball of tho thumb. 

The posterior branch ip given off about 
tho middle of the fore-arm, and passos 
downwards, along the back part of its 
radial sido to tho wrist. It supplies the 
integument of the lower third of tho 
fore-arm, communicating with the radial 
nerve, and tho external cutaneous branch 
of the musculo-spiral. 

Tho Internal Cutaneous Nerve (fig. 
285) is one of tho smallest branches of 
the brachial plexus. It arisos from the 
inner cord, in common with tho ulnar and 
internal head of tho median, and, at its 
commencement, is placed on the innor 
side of tho brachial artery. It passes 
down the inner side of tho arm, pigreos 
the deep fascia with tho basilic vein, about 
the middle of the limb, and, becoming 
cutaneous, divides into two branches. 

This nerve gives off, near the axilla, 
a cutaneous filament, wliieh pierces the 
fascia, and supplies tho integument cover- 
ing the Biceps muscle, nearly as far as 
tho elbow. This filament lies a little ex- 
ternal to tho common trunk, from which 
it arisos. 

The anterior branch , tho. larger of the 
two, passes usually in front of, but occa- 
sionally behind, the median basilic vein. 
It then descends on tho anterior surface 
of the ulnar side of the fore-arm, distri- 
buting filaments to the integument as 
far as tho wrist, and communicating with,; 
a cutaneous branch of the ulnar nerve. 

The posterior branch passes obliquely 
downwards on the inner side of the basilic 
vein, winds over the internal condyle of 
the humerus to the back of the fore-arm", 
and descends, on the posterior surface of 
its ulnar side, to a little below the middle, 
distributing filaments to the integunlent. 
It anastomoses above the elbow, with 
the lesser internal cutaneous, and above 
the wrist, with the dorsal branch of the 
ulnar nerve (Swan). 

The Lesser Internal Cutaneous Nerve 
(nerve of Wrisberg) (fig. 285), is distri- 
ide of the arm. It is the smallest of the * 
anal ly arises fro m tho_ inner cord, with the 
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internal cutaneous and nltmr nerves. It passes through the axillary vein, and 
lying behind, aud then ou the inner side of tlio axillary vein, and communicates 
with the intercosto-humeral nerve. It then descends along the inner side of the 
brachial artery, to the middle of the arm, where it piorces the deep fascia, and is 
distributed to the integument of the back part of tlio lower third of the arm, 
oxtending as far as the elbow, whore some filaments are lost in tho integuments in 
front of the inner condyle, and others over the olecranon. It communicates with 
tho inner branch of the internal culaneous nerve. 

In some cases the nerve of Wrisberg' and intercosto-humeral are connected 
by two or three filaments, which form a plexus at the back part of the axilla. 
In other cases, the intereosto-hiiirieml is of large size, and fakes the place of tho 
nerve of Wrisberg, receiving morely a filament of communication from the 
brachial plexus, which represents the latter nerve. In other cases, this filament 
is wanting, tho place M the nerve of Wrisberg being supplied entirely from the 
interoosto-liurnoral. 

The Median Nerve (fig. 285) has received its name from tho courso it takeB 
along the middle of the arm and fore-arm to the hand, lying between the uluar and 
the musculo-spiral aud radial nerves. It arises by two roots, one from the outer, 
and one from "the inner cord of the brachial plexus ; these embrace tlio lower part 
of tho axillary artery, uniting either in front Or on the outer side of that vessel. 
As it descends through the arm, it lies at first on the outer side of the brachial 
artery, crosses that vessel in the middle of its course, usually in front, but 
occasionally behind it, and lies on its inner side to t lie bend of the elbow, where 
it is placed beneath tho bicipital fascia, aud is separated from the elbow-joint by 
the Brachialis anticus. hi the fore-arm, it passes between the two heads of the 
Pronator radii teres, and descends beneath the Flexor suhlimis, to within two 
inches above the annular ligament, where it becomes more superficial, lying between 
the Flexor suhlimis and Flexor carpi radialis, covered by the integument and 
fascia. It then passes beneath the annular ligament into the hand. 

Branches . No branches are given off from tho median nerve in tho arm. 
In the f ore-arm its branches are, muscular, anterior interosseous, and palmar 
cutaneous. 

The musculaA' branches supply all the superficial muscles 011 the front of tho 
fore-arm, except tho Flexor carpi uluaris. These branches are derived from tho 
nerve near the olbow. The branch furnished to the Pronator radii teres often 
arises above the joint. 

The anterior interosseous supplies the deep muscles on tho front of the fore- 
arm, except the Flexor carpi uluaris and inner half of tho Flexor profundus 
digitorum. It accompanies the anterior interosseous artery along the interosseous 
membrane* in the interval between tho Flexor longus pollieis and Flexor profundus 
digitorum muscles* both of which it supplies, aud terminates below the Pronator 
quadratus. 

The palmar cutaneous branch arises from the median nerve at the lower part 
of the fore-arm. It pierces the fascia above the annular ligament, and divides 
into two branches: of which the outer supplies tho skin over tho ba 1 * of the 
thumb, aud communicates with the external cutaneous nerve ; and the inner sup- 
plies the integument of tho palm of the hand, anastomosing with tho cutaneous 
branch of the ulnar. Both nerves cross tho annular ligament previous to their 
distribution. 

In the palm of the hand , the median nprve is covered by the integument and 
palmar fascia, and rests upon the tendons of the Flexor muscles. In thia situation 
it becomes enlarged, somewhat flattened, of a reddish colour, and divides itfto two 
branches. Of these, the external supplies a muscular branch to somdfof ^he 
muscles of the thumb, and digital branches to the thumb and index finger;; the 
internal brmch supplying digital branches to the contiguous sides of the index and 
ftiiddle, and of the middle and ring fingers. 

The branch to the muscle of the thumb is a short nerve, which subdivides t 
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supply the Abductor, Opponcns, and outer head of tho Flexor brevis pollicis 
muscles ; the remaining muscles of this group being supplied by tho ulnar nerve. 

The digital branches are five in number. Tho first and second pass along 
tho borders of tho thumb, tho external branch communicating with branches of 
the radial nerve. The third passes along tho radial side of tho index finger, and 
supplies the first Luinbrical muscle. The fourth subdivides to supply tho adjacent 
sides of tho index and middle finders, and sends a branch to the second Lumbrical 
imisclo. The fifth supplies tho adjacent sides of the middle and ring fingors, and 
communicates with a branch from the ulnar nerve. 

Each digital norve, opposite tho bnse of the first phalanx, gives off a dorsal 
branch, which joins (lie dorsal digital nerve, and runs .along tho side of tho 
dorsum of the finger, ending in the integument over the last phalanx. At the end 
of the finger, the digital nerve divides into a palmar and a dorsal branch ; the former 
of which supplies tho extremity of the finger, and the latter ramifies round and 
beneath tho nail. The v digital nerves, as they run along the fingers, arc placed 
superficial to the digital Arteries. 

The Ulnar Nerve (fig. 2S5) is placed along tho inneror ulnar side of tho upper 
limb, and is distributed to tho muscles and integument of the fore-arm and hand. 
It is smaller than the median, behind which ifr’is placed, diverging from it in its 
course down tho arm. It arises from tho inner cord of tho brachial plexus, in 
common with the inner head of the median and tho internal cutaneous nerve. 
At its commencement, it lies at the finer side of tho axillary artery, and holds 
the same relation with the brachial artery to the middle of the arm. From this 
point, it runs obliquely across the internal head of tho Triceps, pierces the internal 
intermuscular septum, and descends to tho groove between the internal condyle 
and olecranon, accompanied by the inferior profunda artery. At the elbow , it 
rests upon the back of the inner condyle, and passes into tho fore-arm between 
the two heads of tho Flexor carpi ulnaris. In the fore- arm, it descends in a 
perfectly straight course along its ulnar side, lying upon the Flexor profundus 
digitorum, its upper half being covered by the Flexor carpi ulnaris, its lower half 
lying on tho outer side of the muscle, covered by the integument and fascia. Tho 
ulnar artery, in the npper part of its course, is separated from the ulnar nerve by 
a considerable interval ; but in tho rest of its extent, tho nervo lies to its inner 
side. At the wrist , the ulnar nerve crosses the annular ligament on tho outer side 
of tho pisiform bone, a little behind the ulnar artery, and immediately beyond this 
bono dividos into two branches, superficial and deep palmar. 

Tho branches of the nlnar nerve are : — 


In fore-arm 


Articular (elbow). 

Muscular. 

Cutaneous. 

Dorsal cutaneous. 
I Articular (wrist). 


In hand 


{ Superficial palmar. 
Deep palmar. 


The articular branches distributed to the elbow-joint consist of several small < 
filaments. They arise from the nerve as it lies in a groove between tho inner 
condyle and olecranon. 

The muscular branches are two in number : one supplying tho Flexor carpi 
ulnaris ; the other, the inner half of tho Flexor profundus digitorum. They arise 
from the trunk of the nerve near the elbow. 

The cutaneous branch arisos from the ulnar nerve about the middle of tho 
fore-arm, and divides into a superficial and deop branch. 

Tho superficial branch (frequently absent) pierces the deep fascia 3 for the 
wrist, and is distributed to' tho integument, communicating with a brantinof the 
internal cutaneous nerve. * 

t The deep branch lies on the nlnar artery, which it accompanies to the hand, 
some filaments entwining round tho vessel, which end in the Integument of the 
palm, communicating with branches of the median nerve. 
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The dorsal cutaneous branch arises about two inches above; the wrist ; it passes 
backwards beneath the Flexor carpi ujnaris, perforates the deep fascia, and 
running along the ulnar side of the wrist and hand, supplies the inner side Of the 
little finger, and the adjoining sides of tho little and ring fingers ; it also sends 
a communicating filament to that branch of the radial nerve which supplies the 
adjoining sides of the middle and ring fingers. 

The articular filaments to the wrist are also supplied by tho "ulnar nerve. 

The superficial palmar branch supplies tho Palmar is brevis, and tho integument 

on the inner side of tho 
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hand, and terminates in two 
digital branches, which are 
distributed, oi^e to tho ul- 
nar side of the littlo finger, 
tho other to tlio adjoining 
sides of the little and ring 
fingers, tho latter com- 
rhunicating with a branch 
from tho median. 

The deep palmar branch 
passes between the Abduc- 
tor and Flexor brevis 
minimi digiti muscles, and 
follows the course of tho 
deep palmar arch beneath 
the flexor tendons. At 
its origin, it supplies tho 
muscles of tho little finger. 
As it crosses the deep part 
of the hand, it sends two 
branches to caclt interos- 
seous space, one for the 
Dorsal and one for the 
Palmar interosseous mus- 
cle, the branches to tlio 
second and third Palmar 
interossei supplying fila- 
ments to tho two inner 
Lumbricales muscles. At 
its termination between the 
thumb and index finger, it 
supplies the Adductor pol- 
licis and the inner head of’ 
the Flexor brevis polKeis. 

The Musculo-Spiral 
Nerve (fig, 286), tho larg- 
est branoh of the brachial 
plexus, supplies tho mus- 
cles of the back part of the 
arm and fore-arm, and tlio 
integument of the same 
parts, as well as that of 
the hand. It arises from 
the posterior cord of tho 
brachial plexus by a com- 
mon trunk with the cir- 
cumflex nerve. At its 


commencement it is placed 
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behind the axillary and upper part of ^he brachial arteries, passing down in 
front of the tendons of tho Latissimus dorsi and Teres major. It winds round 
the humerus in the spiral groove wifh the superior profunda artery, passing 
from the inner to the outer side of the bone, beneath tho Triceps muscle. At the 
outer side of the arm, it descends between the Brachialis anticus and Supinator 
longus to the front of tho external condyle, where it divides into the radial and 
posterior intorosseous, nerves. 

The branches of the musculo-spiral nerve are : — 

Muscular. Radial. 

Cutaneous. Posterior interosseous. 

The muscular branches supply the Triceps, Anconeus, Supinator longus, Extensor 
carpi radialis longior, and Brachialis anticus. These branches are derived from 
the nerve, at tho inner side, back part, and outer side of the arm. 

The internal muscular branches supply the inner and middle heads of the 
Triceps muscle, That to tho inn^r head of tho Triceps, is a long, slender 
filament, which l es close to the ulnar nerve, as far as the lower third of the arm. 

The posterior muscular branch, of large size, arises from the nerve in tho 
groove between the Triceps and the humerus. It divides into branches which 
supply the outer head of the Triceps and Anconeus muscles. Tho branch for the 
latter muscle is a long, slender filament, which descends in the substance of the 
Triceps to the Anconeus in the same course with the posterior articular branch 
from the superior profunda artery. 

The external muscular branches supply the Supinator longus, Extensor carpi 
radialis longior, and, usually, the Brachialis anticus. 

The cutaneous branches are three in number, one internal and two oxternal. 

The internal cutaneous k branch arises in the axillary space, with the inner 
muscular branch. It is of small size, and passes across tho axilla to the inner 
side of the arm, supplying the integument on its posterior aspect nearly as far as 
the olecranon. 

The two external cutaneous branches perforate tho outer head of tho Triceps, 
at its attachment to the humerus. Tho upper and smaller ono follows the course 
of the cephalic vein to tho front of the elbow, supplying tho integument of tho 
lower half of the upper arm on its anterior aspect. The lower branch pierces the 
deep fascia below the insertion of the Deltoid, and passes clown along the outer 
side of the arm and elbow, and aloiig the back part of the radial side of tho 
forc-arm to ftie wrist, supplying the integument in its course, and joining, near its 
termination, with a branch of the external cutaneous nerve. 

The radial nerve passes along the front of the radial side of the foi*e-arm, to 
the commencement of its lower third. It lies at first a little to tho outer side of 
the radial artery, concealed beneath the Supinator longus. Tn the middle third 
of the fore-arm, it lies beneath the same muscle, in cIobo relation with tho outer 
side of the artery* It (puts the artery about three inches above .the wrist, passes 
beneath the tendon of the Supinator longus, and, piercing the deep fascia at tho 
outer border of the fore*arm, divides into two branches. 

The external branch, the smaller of the two, supplies the integument of tho 
radial side and ball of the thumb, joining with the posterior branch of the external 
cutaneous nerve. 

Tho internal branch communicates, above the wrist, with a branch from tho 
external cutaneous, and, on tho back of the hand, forms an arch with the dorsal 
branch of the ulnar nervo. It then divides into four digital nerves, which are 
distributed as follows : The first supplies the ulnar side of the thumb ; th4#C0nd, 
the radial side of the index finger ; tho third, the adjoining sides of th^index 
and middle fingers ; aud tho fourth, tho adjacent borders of the middle and ting 
fingers. The latter nervu communicates with a filament from the dorsal branch 
dC the ulnar nerve. 

Tho poster ior interosseom nerve pierces the Supinator brevis, winds to the back of 
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the fore-arm, in the substance of that muscle, and, emerging from its lower border, 
passes down between the superficial and „ deep layer of muscles, to the middle of 
the fore-arm. Considerably diminished in size, it descends on the interosseous 
membrane, beneath the Extensor secundi internodii pollicis, to the back of tho 
carpus, where it presents a gangliform enlargement, from, which filaments are dis- 
tributed to tho ligaments and articulations of the carpus. It supplies all the 
muscles of tho radial and posterior brachial regions, excepting the Anconeus, 
Supinator longus, and Extensor carpi radialis longior. 


Doksal Nerves. 

Tho dorsal nerves arc twelve in number on each side. Tho first appears between 
the first and second dorsal vertebra?, and the last between the last dorsal and first 
lumbar. 

The roots of origin of the dorsal nerves are few in number, of small size, and 
vary but slightly from the second to the last. Both roots are very slender ; the 
posterior roots only slightly exceeding tljp anterior in thickness. These roots 
gradually increase in length from abovo downwards, and remain in contact with& 
the spinal cord for a distance equal to the height of, at least, two vertebra?, in the , 
lower part of the dorsal* region. They then join in the intervertebral foramen, 
and, at their exit, divide into two branches, a posterior, a dorsal, and an anterior, 
or intercostal branch. 

Tho first and last dorsal nerves are peculiar in several respects (see next page). 

The posterior branches of the dorsal waves, which arc smaller than the intercostal, 
pass backwards between the transverse processes, and divide into oxtcmal and 
internal branches. 

The external branches increase in size from above downwards. They pass 
through the Longissimus dorsi, corresponding to the cellular interval between it 
and tho Sacro-lumbalis, and supply those muscles, as well as their continuations 
upwards to tho head, and tho Lcvatores costarum ; the fivo or six lower nerves 
also give ofF cutaneous filaments. 

The internal branches of tho six upper nerves pass- inwards to the interval 
between tho Multifidus spina?, and Semispinalis dorsi muscles, which they supply ; 
and then, piercing the origin of the Rhombgidei and Trapezius, become cutaneous 
by tho side of the spinous processes. The internal branches of the six lower 
nerves are distributed to the Multifidus spince, without giving off any cutaneous 
filaments. 

The cutaneous branches of the dorsal nerves are twelve in number, the six 
upper being derived from the internal branches, and the six lower from the ex- 
ternal branches. The former pierco tho Rhomboid and Trapezius muscles, close 
to the spinous processes, and ramify in the integument. They are frequently 
furnished with ^gangliform enlargements. The six lower cutaneous branches 
pierce the Serratutf posticus inferior, and Latissimus dorsi, in a line with tho 
angles of tho ribs. 


Intercostal Nerves. 

The intercostal nerves (anterior branches of the dorsal nerves), aro twelve in 
number on each side. They aro distributed to the pariotes ' of the thorax and 
abdomen* separately from each other, without being joined in a plexus ; in which 
respegttbey diffor from the other spinal nerves. Each nerve is connected with 
the- tiffining ganglia of the sympathetic by one or two filaments. The inter- 
costal nerves may be divided into two sets, from the difference they present in their 
distribution. Tho six upper, with the exception of the first, aro limited in their 
distribution to the parietes of the chest. The six lower supply the pariotes of th& 
chest and abdomen. 
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Upper Intercostal Nerves. 

Tho upper intercostal verves pass forwards in tho intercostal spaces with tho 
intercostal vessels, being situated below them. At tho back of the chest they 
lie between the pleura and tho External intercostal muscle, but arc soon placed 
between the two planes of Intercostal muscles as far as tho costal cartilages, 
■where they lie between tho pleura and tho Internal intercostal muscles. Near 
tho sternum, they cross the internal mammary artery, and Triangularis sterni, 
pierce the Internal intercostal and Pectoral is major muscles, and supply tho 
integument of the mamma and front of the chest, forming the anterior cutaneous 
nerves of the thorax ; tho branch from the second norve becoming joined with the 
clavicular nerve. 

Branches. Numerous slender muscular filaments supply the Intercostal and 
Triangularis sterni muscles. Some of these branches, at the front ‘of the chest, 
cross tho costal cartilages from one to another intercostal space. 

Lateral cutaneous nerves . Theso are derived from the intercostal nerves, midway 
l^tween the vertebra) and sternum ; they pierce the External intercostal and 
iferratus magnus muscles, and divide into two branches, anterior and posterior. 
f The anterior branches are reflected forwards to the side and the fore part of the 
chest,' supplying tho integument of the chest and mamma, and the upper digita- 
tions of the External oblique. 

The posterior branches arc reflected backwards, to supply the integument over 
the scapula and over tho Latissimus dorsi. 

The first intercostal nerve has no lateral cutaneous branch. The lateral cutane- 
ous branch of the second intercostal nerve is of largo size, and named, from its 
origin and distribution, the intercosto-humcral verve (fig. 285). It pierces the 
External intercostal muscle? crosses tho axilla to the inner side of the arm, and 
joins with a filament from the nervo of Wrisbcrg. It then pierces the fascia, and 
supplies the skin of the upper half of the inner and back part of the arm, com- 
municating with the internal cutaneous branch of the musculo- spiral nerve. Tlic 
size of this nerve is in inverse proportion to the size of the other cutaneous nerves, 
especially the nerve of Wrisberg. A second intercosto-liumeral nerve is frequently 
given off from the third intercostal. Tt supplies filaments to the arm-pit and inner 
Bide of tho arm. 

Lower Intercostal Nerves. 


Tho lower intercostal nerves (excepting the last) have the same arrangement as 
the upper ones as far as the anterior extremities of the intercostal spaces, 'where 
they pass behind the costal cartilages, and between tho Internal oblique and Trans- 
vorsalis muscles, to the sheath of the Rectus, which they perforate. They supply 
the Rectus muscle, and terminate in branches which become subcutaneous near 
the linea alba. Those branches, which are named the anterior cutaneous nerves of 
tho abdomen, supply tho integument of the front of the belly ; they are directed 
outwards as far as the lateral cutaneous nerves. The lower intercostal nerves 
supply tho Intercostal and Abdominal muscles, and, about the middle of their 
course, give off lateral cutaneous branches, which pierce tho External intercostal 
and External oblique muscles, and are distributed to tho integument of the abdo- 
men, the anterior branches passing neai ly as far forwards as the margin of the 
Rectus *, the posterior branches passing to supply the skin over tho Latissimus 
dorsi, where they join the dorsal cutaneous nerves. 


Peculiar Dorsal Nerves. 

First dorsal nerve. Its roots of origin are similar to those of a cervical &ryA 
Its posterior or dorsal branch resembles, in its mode of distribution, the dorsal 
branches of the cervical nerves. Its anterior branch enters almost wholly into 
tne formation of the brachial plexus, giving off, before it leavos the thorax, a small 
intercostal branch, which runs along the first intercostal space, and terminates on 
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the front of the chest* by forming the first anterior cutaneous nerve of the thorax. 
The fiipt intercostal nerve gives ofT no lateral cutaneous branch. 

The last dorsal is larger than the otlior dorsal nerves. Its anterior branch 
runs along the lower border of the last rib in front of the Quad rat us lumboruin, 
perforates the aponeurosis of the Transversalis, and passes forwards between it 
and the Internal oblique, to be distributed iu the same manner as the preceding 
nerves. It communicates with the ilio-hypogastric branch of the. lumbar plexus, 
and is occasionally connected with the first luml>ar nervo by a slender branch, 
the dorsi-lumbar nerve, which descends in the substance of the Quadratus 
lumhorum. 

The lateral cutaneous branch of the last dorsal is remarkable for its largo size ; 
it perforates the Internal and External oblique muscles, passes downwards over 
the crest of the ilium, and is distributed to the integument of tho front of the hip, 
some of its filaments extending as low down as the trochanter major. 

Lumbar Nerves. 

The lumbar nerve * * arc five in number on each side ; tho first appears between 
the first and second lumbar vertebra), and the last between the last lumbar and the 
base of tho sacrum. 

The mots of Ihe lumbar nerves are the largest* and their filaments the most 
numerous, of all tho spinal nerves, and they are closely aggregated together upon 
tho lower end of tho cord. The anterior roots are tho smaller : but there is not 
the same disproportion between them and the posterior roots as in the cervical 
nerves. The roots of these nerves have a vertical direction, and are of consider- 
able length, more especially the lower ones, since the spinal cord does not extend 
beyond tlio first, lumbar vertebra. Tho roots become joined in the intervertebral 
foramina; and the nerves, so formed, divide at their exit into two branches, auterior 
and posterior. 

* The posterior branches of tho lumbar nerves diminish in size from above down- 
wards ; they pass backwards between the transverse processes, and divide into 
external and internal branches. 

The external branches supply tho Erector spinro and Intcrtransverso muscles. 
From the three upper branches, cutaneous nerves are derived, which pierco tho 
8 aero- lumbal is and Latissimus dorsi muscles, and descend over tho back part of tho 
crest of tho ilium, to ho distributed to tho integumeut of the gluteal region, some 
of the filaments passing as far as tho trochanter major. 

Tho internal branches, the smaller, pass inwards close to tho articular processes 
of tho vertebrae, and supply the Multifidus spins) and Interspinales muscles. 

The anterior branches of the lumbar nerves increase in size from above down- 
wards. At their origin, they communicate with the lumbar ganglia of the sym- 
pathetic by long slender filaments, which accompany tho lumbar arteries round the 
sides of the bodies of the vertebra), boneath the Psoas muscle. The nerves pass 
obliquely outwards behind the Psoas magnus, or between its fasciculi; distributing 
filaments to it and the Quadratus lumborum. The anterior branches of the four 
upper nerves aro connected together in this situation by anastomotic loops, and 
form tlie lumbar plexus, Tho anterior branch of tnO fifth lumbar, joined with a 
branch from the fourth, descends across the base of the sacrum to join the anterior 
branch of the first sacral nerve, and assist in the formation of the sacral plexus. 
Tho cord resulting from the union of these two nerves, is called the lumbosacral 
nerve . \ 

Lumbar Plexus. 

The bmbar plexus is formed by the loops of communication between the anterior 
branches of the four upper lumbar nerves. The plexus is narrow above, and oc- 
casionally connected with the last dorsal by a slender branch, the dorsi-lumbar 
nerve ; it is broad below, where it is joined to the sacral plexus by the lumb<*. 
sacral cord. It is situated in the substance of the Psoas muscle near its posterior 
part, in front of the transverse processes of tho lumbar vertebra*. 
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The mode in which the plexus is formed is the following: — The first lumbar 
fcerve gives off the ilio-hypogastric and ilio-inguinal nerves, and a communicating 
branch to the second lumbar nerve. The second gives off the external cutanoous 
and genito-Qrural, and a communicating branch to the third nervo. The third 
nerve gives a descending filament to the fourth, and divides into two branches, 
which assist in forming the anterior crural and obturator nerves; sometimes, 
also, it furnishes a part of the accessory obturator. The fourth nervo completes 
the formation of tbo anterior crural, and the obturator, and gives off a communi- 
cating branch to the fifth lumbar ; sometimes it also furnishes part of the accessory 
obturator. 

The branches of the lumbar plexus are tho 

II io-hypogastric. Obturator. 

Ilio-inguinal. Accessory obturator. 

Geni to- crural. Anterior crural. 

External cutaneous. 

Thcso branches may be divided into two groups, according to their mode of 
distribution. One group, including the ilio-hypogastric, ilio-inguinal, ami part 
of the genito-crural nerves, supplies the lower part of theparietes of the abdomen ; 


287. — The Lumbar Plexus nnrl its l’rancheo. 



ijie other group, which includes the remaining nerves, supplies tho fore part of the 
thigh and inner side of tho log. 

The Ilio-hypogastric Nerve (superior musculo- cutaneous) arises from the first 
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lumbar nerve. It pierces the outer border of the Psoas muscle at its upper part, 
and crosses obliquely in front of the Quadratus lumborum to tlio crest of the ilium. 
It then perforates the Transversalis muscle at its back part, and dividos between it 
and the Internal oblique into two brauchcs, iliac and hypogastric. 

The iliac branch piorces the Intornal and External oblique muscles immediately 
above the crest of the ilium, and is distributed to the integument of the gluteal 
region, behind the lateral cutaneous branch of the last dorsal nerve (fig. 290). 
The size of this nerve bears an inverse proportion to that of the cutaneous branch 
of the last dorsal nerve. 

The hypoyastnc branch (fig. 2S8 ) continues onwards between the Internal oblique 
and Transversalis muscles. It first pierces the Internal oblique, and near the 
middle line perforates the External oblique above the external abdominal ring, and 
is distributed to the integument covering the hypogastric region. 

The Ilio- inguinal Nerve (inferior muxculo-cn tan eons ') , smaller than the preceding, 
arises with it from the first lumbar nerve. It pierces the outer border of the Psoas 
just below the ilio hypogastric, and, passing obliquely across the Quadratus lura- 
bormn and Iliacus muscles, perforates the Transversalis, near the fore part of the 
crest of the ilium, and communicates with the ilio -hypogastric nerve between that 
muscle and the Internal oblique. The nerve then pierces the Internal oblique, 
distributing filaments to it, and, accompanying the spermatic cord, escapes at the 
external abdominal ring, and is distributed to the integument of the scrotum and 
upper and inner part of the thigh in tlio male, and to the labium in the female. 
The size of this nerve is in inverse proportion to that of the ilio hypogastric. 
Occasionally it is very small, and ends by joining the ilio-hypogastric ; in such 
eases, a branch from the ilio-hypogastric takes the place of the ilio-inguinal, or 
the latter nerve may be altogether absent. 

The Ghnito-CRURAL Nrrve arises from the second lumbar, and by a few fibres 
from the cord of communication between it and the first. It J passes obliquely 
through the substance of the Psoas, descends on its surface to near Pou part’s 
ligament, and divides into a genital and a crural branch. 

The genital branch descends on tho external iliac artery, sending a few filaments 
round tliat vessel ; it then pierces the fascia transversalis, and, passing through the 
internal abdominal ring, descends along the back part of the spermatic cord to the 
scrotum, and supplies, in tho male, tho Cremaster muscle. In the female, it 
accompanies the round ligament, and is lost upon it. 

The crural branch passes along tho inner margin of the Psoas musclo, beneath 
Pouparl’s ligament, into tho thigh, where it pierces the fascia lata, and is distri- 
buted to the integument of tlio upper and anterior aspect of the thigh, communi- 
cating with the middle cutaneous nerve. 

A few filaments from this norvo may be traced on to the femoral artery ; they 
are derived from the nervo us it passes beneath Pou part’s ligament. 

The External Cutaneous Nerve arises from tho second lumbar, or from the 
loop between it and the third. It perforates the outer border of the Psoas muscle 
about its middle, and' crosses tho Iliacus muscle obliquely, to the notch imme- 
diately beneath the anterior superior spine of tho ilium, where it passes beneath 
Poupart’s ligament into tho thigh, and divides into two branches of nearly equal 
size. 

The anterior branch descends in an aponeurotic canal formed in the fascia lata, 
becomes superficial about four inches below Poupart’s ligament, and divides into 
branches, which are distributed to the integument along the anterior and outer 
part of the thigh, as far down as tho knee. This nerve occasionally communicates 
with the long saphenous nerve. 

The posterior branch pierces the fascia lata, and subdivides into branches which 
pasi across the outer and posterior surface of the thigh, supplying the integument 
as for as the middle of the thigh. 

The Obturator Nerve supplies the Obturator oxtermis and Adductor muscle# 
of the thigh, tho articulations of the hip and knee, and occasionally the integument^. 
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288. — Cutaneous Nerves of Lower 
Extremity. Front View. 


289. — Nerves of the Lower Extremity. 
Front View. 
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of the thigh and leg. It arises by two brandies : one from tlio tliird, the other 
from the fourth lumbar nerve. It descends through tho inner fibres of the Psoas 
muscle, and emerges from its inner border near tho brim of the pelvis ; it then runs 
along the lateral wall of tho pelvis, above the obturator vessels, to the upper part 
of tho obturator foramen, wliero it enters the thigh, and divides into an anterior 
and a posterior branch separated by tho Adductor brovis muscle. 

The anterior branch (fig. 289) passes down in front of tho Adductor brevis, being 
covered by the Pectinous and Adductor longus ; and at tho lowor border of the 
latter muscle, communicates with tlio internal cutaneous and internal saphenous 
nerves, forming a kind of plexus. It then descends upon the femoral artery, upon 
which it is finally distributed*. 

This nerve, near the obturator foramen, gives off an articular branch to tho 
hip-joint. Behind the Pectinous, it distributes muscular branches to the Adductor 
longus and Gracilis, and occasionally to the Adductor brevis and Pectinous, and 
receives 0- communicating branch to tho accessory obturator nervo. 

Occasionally this communicating branch is continued down, as a cutaneous 
branch, to the thigh and leg. This occasional cutaneous branch emerges from tho 
lower be or of the Adductor lomgus, descends along the posterior margin of the 
Sartorius to tho inner side of tho kneo, where it pierces tho deep fascia, communi- 
cates will) ( ho long saphenous nerve, and is distributed to the integument of tho 
inner si 5 o of tlu. leg, as low down as its middle. Wliou tho branch is small, its 
place is supplied by the internal cutaneous nerve. 

The posterior branch of tho obturator nerve pierces the Obturator externus, and 
passes behind tlio Auuucto brevis to the front of the Adductor magnus, where it 
divides into numerous muscular branches, which supply tho Obturator externus, 
the Adductor magnus, and occasionally the Adductor brevis. 

The articular branch for tho knee-joint perforates tho lower part of tho Adductor 
magnus, and enters the popliteal space; it tin a doseeuds upon the popliteal artery, 
as far as the back pait of tlic knoo-joint, where it perforates tho posterior ligament, 
and is distributed to the synovial membrane. It gives filaments to the artery in 
its course. 

The Accessory Obturator Nerve (lig. 287) is of small size, and arises either 
from the obturator nerve near its origin, or by separate filaments from tbc third 
and fourth lumbar nerves. Lt descends along tho inner border of tho Psoas muscle, 
crosses the body of the pubes, and passes beneath tlio Peotineus muscle, where it 
divides into numerous branches. One of these supplies the Pectineus, penetrating 
its under surface ; another is distributed to tho hip-joint ; while a third communi- 
cates with the anterior branch of the obturator norvo This branch, when of large 
size, is prolonged (as already mentioned), as a cutaneous branch, to the leg. The 
accessory obturator nervo is not constantly found ; when absent, the hip-joint 
receives 'branches from the obturator nerve. Occasionally it is very small, and 
becomes lost in the capsule of tho hip-joint. 

The Anterior Crijral. Nerve (figs. 287, 289) is tho largest branch of the lumbar 
plexus. It supplies muscular branches to the Uiacus, Pectineus, and all the muscles 
on tho front of the thigh, excepting tho Tensor vagina) femoris ; cutaneous filaments 
to the front and inner side of the thigh, and to the leg and foot ; and articular 
bmnehes to the kneo. It arises from tho third and fourth lumbar nerves, receiving 
also a fasciculus from the second. It descends through the fibres of the Psoas 
muscle, emerging frofn it at tho lower part of its outer border ; and passes down 
between it and the Iiiacus, and beneath Poupart’s ligament, into the thigh, where 
it becomes somewhat flattened, and divides into an anterior or cutaneous, and a 
posterior, or muscular part. Beneath Pou part’s ligament, it is separated from the 
femoral ajrjir y by the Psoas muscle, and lies beneath the iliac fascia. 

Within the pelvis, the anterior crural nerve gives off from its outer side some 
small branches to tho Iiiacus, and a branch to the femoral artery, which is dis- 
tributed upon the upper part of that vessol. Tho origin of this branch varies ; it 
occasionally arises higher than usual, or it may arise lower down in the thigh. 
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External to the pelvis, the following branches are given off: — 

From the Anterior Division, From the Posterior Division. 

Middle cutaneous. 

Internal cutaneous. 

Long saphenous. 


Muscular. 

Articular. 


The middle cutaneous nei've (fig. 288) pierces the fascia lata (occasionally the 
Sartorius also), about three inches below Po opart’s ligament, and divides into two 
branches, which descend in immediate proximity along the fore part of the thigh, 
distributing numerous branches to the integument as low as the front of the knee, 
where the middle cutaneous communicates with a branch of the internal saphenous 
nerve. Its outer branch communicates, above, with tho crural branch of the 
gonito-crural nerve ; and the inner branch with the internal cutaneous nerve below. 
The Sartorius muscle is supplied by this or the following nerve. 

The internal cutaneous nerve passes obliquely across tho upper part of the sheath 
of the femoral artery, and divides in front, or at the inner side, of that vessel, into 
two branches, anterior and internal. 

The anterior branch perforates the fascia lata at the lower third of the thigh, 
and divides into two branches, one of which supplies the integument as lov^ down 
as the inner side of tho knee ; tho other crosses the patella to the outer side of the 
joint, communicating in its courso with the long saphenous nerve. A cuta- 
neous filament is occasionally given off from this nerve, which accompanies the 
long saphenous vein ; and it sometimes communicates with the internal branch of 
the nerve. 

The inner branch descends along the posterior border of the Sartorius muscle 
to the knee, where it pierces tho fascia lata, communicates with the long saphe- 
nous nerve, and gives off several cutaneous branches. The nerve then passes down 
tho inner sido of tho leg, to tho integument of which it is distributed. This nerve, 
beneath tho fascia latdf joins in a plexiform network, by uniting with branches of 
the long saphenous and obturator nerves (fig. 289). When the communicating 
branch from the latter nerve is large, and continued to tho integument of the leg, 
the inner branch of the internal cutaneous is small, and terminates at the' plexus, 
^occasionally giving off a few cutaneous filaments. 

This nerve, before subdividing, gives off a few filaments, which pierce the fascia 
lata, to supply the integument of the inner side of the thigh, accompanying the 
long saphenous vein. One of these filaments passes through the saphenous open- 
ing ; a second becomes subcutaneous about the middle of tho thigh ; and a third 
pierces the fascia at its lower third. 

The long, or internal saphemms nerve, is the largest of the cutaneous branches of 
the anterior crural. It approaches the femoral artery whore this vessel passes 
beneath the Sartorius, and lies on its outer side, beneath the aponeurotic covering, 
as far as the opening in the lower part of the Adductor magnus. It then quits 
the artery, and descends vertically along the inner side of the knee, beneath the 
Sartorius, pierces the doep fascia between tho tendons of tho Sartorius and Gra- 
cilis, and becomes subcutaneous. Tho nerve then passes along the inner side of 
the leg, accompanied by the internal saphenous vein, descends behind the internal 
border of the tibia, and, at the lower third of the leg, divides into two branches : 
one continues its courso along the margin of the tibia, terminating at tho inner 
ankle ; the other passes in front of the ankle, and is distributed to the integument 
along the inner sido of the foot, as far as the great toe. 

V Branches . The long saphenous nefve, about the middle of the thigh, giv$&*off a 
communicating branch, which joins tho plexus formed by the obtura^ tad 
i nternal cutaneous nerves. 

At the inner side of the knee, it gives off a large branch (u. cutaneus patellae), 
vfrhich pierces the Sartorius and fascia lata, and is distributed to the integument in 
front of the patella. This nerve communicates above the knee with the anterior - 
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branch of the internal cutaneous ; below the knee, with other branches of the long 
saphenous ; and, on the outer sale of the joint, with branches of the middle and 
external cutaneous nerves, forming a plexiform network, the plexus patcllat. Tho 
cutaneous nerve of tho patella is occasionally small, and terminates by joining tho 
internal cutaneous, which supplies its place in front of tho knee. 

Below the knee , tho branches of the long saphenous nerve are distributed to the 
integument of the front and inner sido of the leg, communicating with tho cuta- 
neous branches from tho internal cutaneous, or obturator nervo. 

Tho Deep Group of branches of tho anterior crural nervo aro muscular and 
articular. 

Tho muscular branches supply the Pectincus, and all the musclos pn tho front oi 
the thigh, oxcept tho ^Tensor vagina) femoris, which is supplied from the superior 
gluteal nerve, and the Sartorius, which is supplied by filaments from tho middle or 
internal cutaneous nerves. 

The branches to the Poctineus , usually two in number, pass inwards behind the 
femoral vessels, and enter the muscle on its anterior surface. 

Tho branch to the llectus muscle enters its under surface high up. 

The branch to the Vastus extern us, of largo size, follows tho course of the de- 
scending branch of the external circumflex artery, to tho lower part of tho muscle. 

It gives off an articular filament. 

Tho branches to the Vastus interims and Crureus enter the middle of those 
muscles. 

Tho articular branches , two in number, supply the kneo-joint. One, a long 
slender filament, is derived from the nerve fco the Vastus externus. It penetrates 
the capsular ligament of the joint on its anterior aspect. The other is derived 
from the nerve to the Vastus interims. It descends along tho internal inter- 
muscular septum, accompanying the deep branch of the anastomotica magna 
artery, pierces the capsular ligament of tho joint on its inner side, and supplies tho 
synovial membrane. 

The Sacral and Coccygeal Nerves. 

The sacral nerves are five in number on each side. Tho four upper ones pass 
from the sacral canal, through tho sacral foramina ; tho fifth through the foramen ' 
between the sacrum and coccyx. ^ 

Tho roots of origin of tho upper sacral (and lumbar) nerves are the largest of all 
the spinal nerves ; whilst those of tho lowest sacral and coceygcal nervo are tho 
smallest. 

The roots of these, nerves arc of very considerable length, being longer than those 
of any of the other spinal nerves, on account of the spinal cord not oxtending 
beyond tho first lumbar vertebra. From their great length, and the appearance 
they present in connection with tho spinal cord, tfio roots of origin of these nerves 
are called collectively the cauda equina . Each sacral and coccygeal nervo divides 
into two branches, antorior and posterior. 

The posterior sacral nerves aro small, diminish in size from above downwards, 
and omorgo, except the last, from the sacral canal by tho posterior sacral 
foramina. 

The three upper ones are covered, at their exit from the sacral canal, by tho 
Multifidus spin ie, and divide into external and internal branches. 

The internal branches aro small, and supply the Multifidus spina*. 

The external branches communicate with one another, and with the last lumbar 
and fourth sacral nerves, by means of anastomosing loops. Those branches pass 
outwards, tt> the outer surface of tho great saero-sciatic ligament, where they form 
a secondaries of loops beneath the Gluteus maximus. Cutaneous branches from 
this. 'second series of loops, usually three in number, pierce the Glutens maximus: 
one near the posterior inferior spine of the ilium ; another opposite the end of the 
sacrum ; and the third, midway between the other two. They supply the integu-* 
incut over the posterior part of tho gluteal region. 

NN 
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. Tho two lower posterior sacral nerves are situated below the Multifidus spinoo. 
They are of small size, and join with each other, atyl with the coccygeal nerve, so 
as to form loops on tbe back of the sacrum, filaments from which supply tho 
integument over the coccyx. 

The coccygeal nerve ‘divides into its anterior and posterior branch in tho spinal 
canal. The 'posterior branch is the smaller. It receives, as already mentioned, a 
communicating branch from the last sacral, and is lost in the fibrous structure on 
the back of the coccyx. 

The anterior sacral nerves diminish in size from above downwards. The four 
upper ones emerge fron the anterior sacral foramini : tho anterior branch of the 
fifth, t oge tli or # with the coccygeal nerve, between the sacrum and the coccyx. All 
the anterior sacral nerves communicate with the sacral ganglia of the sympathetic, 
at their exit from the sacral foramina. The first nervo, of largo size, unites with 
the limbo-sacral nervo. The second equals in* size the preceding, with which it 
joins. Tho third, about one fourth the sizo of the second, unites with the preced- 
ing nerves, to form the sacral plexus. 

The fourth anterior sacral nerve sends a branch to join the sacral plexus. The 
remaining portion of tho nerve divides into visceral and muscular branches : and 
a communicating filament descends to join the fifth sacral nerve. The visceral 
branches arc distributed to the viscera 6f the pelvis, communicating with the sym- 
pathetic nerve. Those branches ascend upon the rectum and bladder: in the 
female, upon the vagina and bladder, communicating with branches of the sympa- 
thetic to form the hypogastric plexus. The muscular branches are distributed to 
the Levator ani, Coceygeus, and Sphincter ani. Cutaneous filaments arise from 
the latter branch, which supply the integument between the anas and coccyx. 

Tho fifth anterior sacral nerve, after passing from the lower end of the sacral 
canal, pierces the Coceygeus muscle, and descends upon its anterior surface to the 
tip of the coccyx, where it perforates that muscle, to be distributed to tho integu- 
ment over the back part and side of the coccyx. This nerve communicates above 
with the fourth sacral, and below with the coccygeal nerve, and supplies the 
Coceygeus muscle. 

The anterior branch of the coccygeal nerve is a delicate filament which escapes 
at tho termination of tho sacral canal. It pierces the sacro-sciatic ligament and 
Coceygeus muscle, is joined by a branch from the fifth anterior sacral, and becomes 
lost in the integument at the hack part and side of the coccyx. 

Sacjul Plexus. 

# 

Tho sacral plexus is formed by the lumbo-sacral, the anterior branches of the 
three upper sacral nerves, and part of that of the fourth. These nerves proceed 
in different directions ; the upper ones obliquely outwards, th6 lower one nearly 
horizontally, and they all unite into a single, broad, flat cord. The sacral plexus 
is triangular in form, its base corresponding with the exit of the nerves from the 
sacrum, its apex with the lower part of the groat sacro-sciatic foramen. It rests 
upon the anterior surfoco of the Pyriformis, and is covered in front by the pelvic 
fascia, which separates it from the sciatic and pudic branches of the internal iliac 
artery, and from the viscera of the pelvis. 

The branches of the saeral plexus are 

Muscular. Pudic. 

Superior gluteal. Small sciatic. 

Great sciatic. 

The muscular hr (metes supply the Pyriformis, Obturator two 

Gemelli, and the Quadratus fomoris. Tho branch to the Pyriformis arises' Either 
from the plexus, or from the upper sacral nerves : the branch to the Obturator in- 
*ternus arises at tho junction of the lumbo-sacral and first sacral nerves ; it crosses 
behind the spine of tho ischium, and passes through the lesser sacro-sciatic fora- 
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men to the inner surface of tho Obturator interims : the branch to the Gemellus 
superior arises from tho lowempart of the plexus, near the pudic norvo : the small 
branch to the Gemellus inferior and Quadratus femoris also arises from tho lower 
part of the plexnS ; it passes beneath the Gemelli and tendon of the Obturator inter- 
nus, and supplies an articular branch to the hip-joint. This branch is occasionally 
derived from the npper part of tho great sciatic nerve. 

The SurERTfiit Gluteal Nerve (fig. 29?) arises from the back part of tho lumbo- 
sacral ; it passes from tho pelvis through tho great sacro-sciatic foramen above the 
Pyriformis muscle, accompanied by tho gluteal vessels, and divides into a superior 
and an inferior branch. 

The superior branch follows tho line of origin of the Gluteus minimus, and sup- 
plies it and the Gluteus medius. 

The inferior branch crosses obliquely between the Gluteus minimus and medius, 
distributing filamonts to both these muscles, and terminates in tho Tensor vaginae 
femoris, extending nearly to its lower end. 

The Punic Nerve arises from the lower part of the sacral plexus, and leaves the 
pelvis, through the groat sacro-sciatic foramen, below the Pyriformis. It then 
crosses the spine of the iscliinm, and re-enters tho pelvis through tlie lesser sacro- 
sciatic foramen. It accompanies the ptidic vessels upwards and forwards along 
the outer wall of tho ischio-rectal fossa, being covered by the obturator fascia, and 
divides into two terminal branches, the perineal nerve, and the dorsal nerve of 
the penis. Near its origin, it gives off the inferior haunorrhoidal nerve. 

Tlie inferior liremorrhoidol nerve is occasionally derived from tho sacral 
plexus. It passes across the ischio-rectal fossa, with its accompanying vessels, 
towards the lowor end of the rectum, and is distributed to the External sphinctor 
and the integument round the anus. Branches of this nerve communicate with 
the inferior pudendal and superficial perineal nerves on the inner margin of tho 
thigh. 

The perineal nerve ^ the inferior and larger of tho two terminal branches of tho 
pudic, is situated below the pudic artery. It accompanies the superficial perineal 
artery in the perineum, dividing into cutaneous and muscular branches. 

Tlie cutaneous branches (superficial perineal) are two in number, posterior and 
anterior. The posterior branch passes to tlio back part of the ischio-rectal fossa, 
distributing filaments to the Sphincter ani and integument in front of the anus, 
which communicate with the inferior hocmorrhoidal nerve ; it then passes forwards, 
with the anterior branch, to tho back of the scrotum, communicating with tho 
anterior branch and with the inferior pudendal. The anterior branch passes to tlie 
fore part of the ischio-rectal fossa, in front of tho preceding, and accompanies it to 
the scrotum and under part of the penis. This branch gives one or two filaments 
to the Levator ani. 

The muscular branches arc distributed to tho Trails versus penned Accelerator 
urince, Erector penis, and Compressor urethras. The nervo of the bulb supplies 
the corpus spongiosum ; some of its filaments run for some distance on the surface, 
before penetrating to the interior. 

The dorsal nerve of the penis is 'the superior division of the pudic nerve ; it 
accompanies tho pudic artery along the ramus of the ischium, and between the 
two layers of the deep perineal fascia ; it then pierces the suspensory ligament of 
the penis, and accompanies tho arteria dorsalis penis to the glans, to which it is 
distributed. On the penis^ this nerve gives off a cutaneous branch, which runs 
along the side of the organ ; it is joined with branches of the sympathetic, and 
supplies the integument of the upper surface and sidos of the penis and prepuce, 
giving & large branch to the corpus cavernosum. ♦ 

In tlie female, the pudic nerye is distributed to the parts analogous to those in 
the male; its superior division terminating in the clitoris, its inferior in the exter- 
nal labia and perineum. • 

The Small Sctatio Nerve (fig. 291) supplies the integument of the perineum 
and back part of the thigh and leg, and ono muscle, the Gluteus maxim us. It is 
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usually formed by the union of two branches, which arise from the lower part of 
the sacral plexus. It issues from the pelvis below the Pyriformis muscle, descends 
beneath the Gluteus maximus with tho sciatic artery, and at the lowor border of 
that muscle passes along the back part of the thigh, beneath the fascia lata, to the 
lower part of the popliteal region, where it pierces the fascia and becomes cuta- 
noous. It then accompanies the external saphenous vein below tho middle of the 
leg, its terminal filaments communicating with the external saphenous nervo. 

The branches of the small .sciatic nerve are muscular (inferior gluteal) and 
cutaneous. 

The inferior gluteal consist of several largo branches given off to tho under 
surface of tho Gluteus maximus, near its lower part. 

The cutaneous branches consist of two groups, internal and ascending. 

Tho internal cutaneous branches are distributed to the skin at the upper and 
inner side of the thigh, on its posterior aspect. One branch, longer than the rest, 
the inferior pudendal) curves forward below the tuber ischii, pierces the fascia lata 
on the outer side of the ramus of the ischium, and is distributed to the integument 
of the scrotum, communicating with the superficial perineal nerve. 

The ascending cutaneous branches consist of two or three filaments, which 
turn upwards round tho lower border of the Gluteus maximus, to supply the 
integument covering its surface. One or two filaments occasionally descend 
along the outer side of the thigh, supplying the integument as far as the middle 
of that region. 

Two or three branches are given off from the lesser sciatic nerve as it descends 
beneath the fascia of the thigh ; they supply the integument of the back part of 
the thigh, popliteal region, and upper part of the leg. 

The Great Sciatic Nerve (fig. 291) supplies nearly the whole of the integument 
of the leg, the muscles of the back of the thigh, and those of the leg and foot. It 
is the largest nervous cord in the body, measuring three quarters of an inch in 
breadth, and is the continuation of the lower part of the sacral plexus. It passes 
out of the pelvis through the great sacro-seiatic foramen, below the Pyriformis 
muscle. It descends betwaon tho trochanter major and tuberosity of the ischium,’ 
along the back part of the thigh to about its lower third, where it divides into two 
large branches, the internal and external popliteal nerves. 

This division may tako place at any point between the sacral plexus and the 
lower third of the thigh. When the division occurs at the plexus, tho two nerves 
descend together, side by side ; or they may bo separated, at their commencement, 
by the interposition of part or the whole of the Pyriformis muscle. As the nerve 
descends along the back of the thigh, it rests at first upon the External rotator 
muscles, together with the small sciatic nerve and artery, being covered by the 
Gluteus maximus ; lower down, it lies upon the Adductor magnus, and is covered 
by the long head of tho Bicops. 

The branches of the nerve, before its division, arc articular and muscular, 

Tho articular branches arise from the upper part of the nerve ; they dupply the 
hip-joint, perforating its fibrous capsple posteriorly. These branches are some- 
times derived from the sacral plexus. 

Tho muscular branches are distributed to the Flexors of the leg : viz., the 
Biceps, Semitendinosus, and Semimembranosus, and a branch to the Adductor 
magnns. These branches are given off beneath the Biceps muscle. 

Tho Internal Popliteal Nerve, the larger of the two terminal branches of the 
great sciatic, descends aldfcg the back part of the thigh through the middle of the 
popliteal space, to the lower part of the Popliteus muscle, where it passes with the 
artery beneath the arch of the Soleus, and becomes the posterior tibial. It lies at 
first very superficial, and at the outer side of the popliteal vessels ; opposite the 
knee-jqint> it is in close relation with the vessols, and crosses the artery to its 
inner side. 

The branches of this nervo are articular, muscular, and a cutaneous branch, thd 
external or short saphenous nerve. 
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The articular branches, usually three in number, supply tho knee-joint: two of 
these branches accompany the superior and inferior internal articular arteries; 
and a third, the azygos. 

Tho muscular branches , four or five in number, arise from the nerve as it lies 
between the two heads of the Gastrocnemius muscle ; they supply that muscle, 
the Plantaris, Solcus, and Popliteus. 

The external or short saphenous nerve (fig. 290) descends between tho two heads 
of the Gastrocnemius muscle, and, about the middle of the back of the leg, pierces 
tho deep fascia, and deceives a communicating branch ( [communicans peronei) from 
the external popliteal nerve. Tho nerve then continues its course down the leg 
near tho outer margin of the tendo Achillis, in company with the external saphe- 
nous vein, winds round the outer malleolus, and is distributed to tho integument 
along the outer side of tho foot and little toe, communicating on the dorsum of the 
foot with the musculo-cutanoous nerve. J . 

Tho posterior tibial nerve (fig, 291) commences at the lower border of the Pop- 
liteus muscle, and passes along the back part, of the leg with the posterior tibial 
vessels to tho interval between the inner malleolus and the heel, where it divides 
into the external and internal plantar nerves. It lies upon the deep muscles of 
tho leg, and is covered by the deep fascia, the superficial muscles, and integument. 
In the upper part of its course, it lies to the inner side of the posterior tibial 
artery ; but it soon crosses that vessel, and lies to its outer side as far as the 
ankle. In the lower third of the leg, it 
is placed parallel with the inner margin 
of the tendo Achillis. 

Tho branches of the posterior tibial 
nerve are muscular and plantar-cutaneous. 

The muscular branches arise either 
separately or by a common trunk from 
tlie upper part of the nerve. They supply 
the Tibialis posticus, Flexor longus digi- 
‘torum, and Flexor longus pollicis muscles ; 
tho branch to the latter muscle accom- 
panying the peroneal artery. 

The plantar cutaneous branch perfo- 
rates the internal annular ligament, and 
supplies the integument of the heel and 
inner side of the sole of the foot. 

The internal plantar nerve (fig. 292), 
the larger of the two terminal brandies 
of the posterior tibial, accompanies the 
internal plantar artery along the inner 
side of tho foot From its origin at the 
inner ankle it passes forwards between 
the Abductor pollicis and Flexor brevis 
digitorum, divides opposite tho bases of 
the metatarsal bones into four digital 
^branches, and communicates with the 
external plantar nerve. 

Branches. In its course, tho internal 
plantar nerve gives off cutaneous branches , 
which pierce the plantar fascia, and supply 
tho integument of the solo of tho foot ; muscular branches , which supply the 
Adductor pollieis and flexor brovis digitorum; articular branches to the articu- 
lations of the tarsus and metatarsus ; and four digital branches . These pierce 

tho plantar fascia in the clefts between the toes, and are distributed in the 
following manner: The first supplies the inner border of the great toe, and sends 
a filament to the Flexor brevis pollicis muscle ; the second bifurcates, to supply 
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tho adjacent sides of the great and second toes, sending a filament to the first 
Lumbrical muscle; tho third digital branch supplies the adjacent sidos of the 
second and third toes, and tho second Lumbrical muscle ; the fourth supplies tho 
corresponding sides of tho third and fourth toes, and receives a communicating 
branch from tho oxtemal plantar nerve. It will be observed, that the distribution 
of these branches is precisely similar to that of the median nerve in the baud. 
Each digital nerve gives off cutaneous and articu^r filaments ; and opposite the 
last phalanx sends a dorsal branch, which supplies the structure round the nail, 
the continuation of the nerve being distributed to the ball of tflfe toe. 

The external plantar nerve , tho smaller of the two, completes tho nervous 
supply to the structures of the foot, being distributed to the little toe and one 
half of the fourth, as well as to most of the deep muscles, its distribution being 
similar to that of the ulnar in the hand. It passes obliquely forwards with tho 
external plantar artery to the outer side of the foot, lying between the Flexor 
brevis digitorum and Flexor accessorius ; and, in the interval botween the former 
muscle and Abductor minimi digiti, divides into*a superficial and a deep branch. 
Before its division, it supplies the Flexor accessorius and Abductor minimi 
digiti. 

The superficial branch separates into tw£ digital nerves : one, the smaller of 
the two, supplies the outer side of tho little toe, the Flexor brevis minimi digiti, 
and the two interosseous muscles of the fourth metatarsal space ; tho other, and 
larger digital branch, supplies the adjoining sides *of the fourth and fifth toos, and 
communicates with the internal plantar nerve. 

The deep or muscular branch accompanies the external plantar artery into tho 
deep part of the sole of tho foot, beneath the tendons of the Flexor musclos and 
Adductor pollicis, and supplies all the interossci (except those in tho fourth 
metatarsal space), the two outer Lnmbricales, tho Adductor pollicis, and tho 
Transversus pedis. 

The External Popliteal or Peroneal Nerve (fig. 291), about one half the size of 
tho intornal popliteal, descends obliquely along the outer side of the popliteal spaco 
to the fibula, close to the margin of the Biceps muscle. It is easily felt beneath 
the skin behind the head of tho fibula, at the inner side of the tendon of tho 
Biceps. About an inch below the head of the fibula it piorees the origin of tho 
Peroneus longus, and divides beneath that muscle into tho anterior tibial and 
musciilo-cutaneous nerves. 

The bmnehes of tho peroneal nerve, previous to its division, are articular and 
cutaneous. 

Tho articular branches , two in number, accompany tho superior and inferior 
external articular arteries to tho outer side of the knee. The upper one occasion- 
ally arises from the great sciatic nerve before its bifurcation. A third (recurrent) 
articular nerve is givon off at the point of division of the peroneal nerve ; it 
ascends with tho tibial recurrent artery through the Tibialis antiens muscle to the 
front of the knee, which it supplies. 

The cutaneous branches , two or thr^e in number, supply the integument along 
the back part and outer side of the leg, as far as its middle or lower part ; one of 
these, larger than the rest, the communicans peronei , arises near tho head of the 
fibula, crosses the external head of the Gastrocnemius to the middle of the leg,n 
and joins with the external saphenous. This nerve occasionally exists as a sepa- 
rate branch, which is continued down as far as tho heel. 

The Anterior Tibial Nerve (fig. 289) commences at the bifurcation of the 
peroneal nerve, between the fibula and upper part of tho Poronous longus, passes 
obliquely, forwards beneath tlio Extensor longus digitorum to the fore part of the 
-interosseous membrane, and reaches the outer side of the anterior tibial artery 
above the middle of the leg ; it then descends with the artery to the front of the 
ankle-joint, where it divides into an external and an internal branch. This nerve 
lies at first on the outer side of the anterior tibial artery, then in front of it, and 
again at its outer side at tho ankle-joint. 
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The branches of the anterior tibial nerve, in its course through the leg, are the 
muscular nerves to the Tibialis anticus, Extensor longus digitorum, and Extensor 
proprius pollicis muscles. 

The external or tarsal branch of the anterior tibial passes outwards across the 
tarsus, beneath the Extensor brevis digitorum, and, having become ganglionic, 
like the posterior interosseous nerve at the wrist, supplies the Extensor brevis 
digitorum and the articulations the tarsus and metatarsus. 

The internal branch , the continuation of the nerve, accompanies the dorsalis 
pedis artery along the inner side of the dorsum of the foot, and, at the first inter- 
osseous space, divides into two branches, which supply the adjacent sides of the 
great and second toes, communicating with the internal division of the musculo- 
cutaneous nerve. 

The Musculo-Cntaneous Nerve (fig. 289) supplies the musclos on the fibular side 
of the leg, and the integument of the dorsum of the foot. It passes forwards 
betwoen the Peronei muscles and the Extensor longus digitorum, pierces the deep 
fascia at the lower third of the leg? on its front and outer side, and divides into two 
branches. This nerve, in its course between tho muscles, gives olF muscular 
branches to the Peroneus longus and brevis, and cutaneous filaments to the in- 
tegument of the lower part of the leg. 

The internal branch of the rauseulo-cutancous nerve passes in front of the 
ankle-joint, and along the dorsum of the foot, supplying tho inner side of the 
great toe, and the adjoining sides of the second and third toes. It also supplies 
the integument of the inner ankle and inner side of tho foot, communicating with 
the internal saphenous nerve, and joins with the anterior tibial nerve, between 
the great and second toes. 

The external branch , the larger, passes along tho outer side of the dorsum of tho 
foot, to be distributed to the adjoining sides of the third, fourth, and fifth toes. 
It also supplies tho integument of tho outer ankle and outer side of tho foot, com- 
municating with the short saphenous nerve. 

The distribution of these branches of tho musculo-cutanoous nerve will be found 
to vary ; togetlior, they supply all the toes excepting the outer side of the little 
toe, and the adjoining sides of the great and sceond toes. 



The Sympathetic .Nerve. 

T HE Sympathetic Nerve is so called from the opinion entertained that through 
it is produced a sympathy between the affections of distant organs. It con- 
sist of a series of ganglia, connected together by intervening cords, extending 
on each side of the vertebraf column from the base of the skull to the coccyx. It 
may, moreover, be traced up into the head, where the ganglia (which arc all in 
connection with tlio fifth cranial nerve) occupy spaces between the cranial and 
facial bones. These two gangliated cords lie parallel with one another as far as the 
sacrum, on which bone they converge, communicating together through a single 
ganglion (ganglion iwjwir), placed in front of the coccyx. Some anatomists also 
state that the' two cords are joined at their cephalic extremity, through a small 
ganglion (the ganglion of Ribes), situated upon the anterior communicating artery. 
Moreover, the chains of opposite sides communicate between these two extremities 
in several parts, by means of the nervous cords that arise from then. 

The ganglia are somewhat less numerous than the vertebra? : thus 1 hero are only 
throe in the cervical region, twelve in the dorsal, four in the lumbar, five in the 
sacral, and one in the coccygeal. 

The sympathetic nerve, for convenience of description, may be divided into 
several parts, according to the position occupied by each ; and the number of 
ganglia, of which each part is composed, may. he thus arranged : 

Cephalic portion . . 4 ganglia. 

Cervical „ . . 3 „ 

Dorsal „ . 12 „ 

Lumbar „ . . 4 „ 

Sacral „ . . 5 „ 

Coccygeal „ . . 1 „ . 

Each ganglion may be regarded as a distinct centre, from or to which branches 
pass in various directions. These branches may be thus arranged : — 1. Branches 
of communication between the ganglia. 2. Branches of communication with the 
cerebral or spinal nerves. 3. Primary branches passing to bo distributed to the 
arteries in the vicinity of the ganglia, and to the viscera, or proceeding to other 
ganglia placed in the thorax, abdomen, or pelvis. 

1. The branches of communication between the ganglia aro composed of gro y 
and white nerve-fibres, the latter being continuous with those fibres of the spinal 
nerves which pass to the ganglia. 

2. The branches of communication between the ganglia and the cerebral or 
spinal nerves also consist of a white and a grey portion ; the former proceeding 
from the spinal nerve to the ganglion, the latter passing from the ganglion to the 
spinal nerve. # 

3. The primary branches of distribution also consist of two kinds of nerve- 
fibres, the sympathetic and spinal. They have a remarkable tendency to form 
intricate plexuses, which encircle the blood-vessels, and aro conducted by them 
to the, viscera. The greater number, however, of theso branches pass to a series 
of visceral ganglia : those aro ganglionic masses, of variable size, situated in the 
large cavities of the trunk, the thorax, and abdomen ; and are connected with the 
rbots of the great arteries of the viscera. These ganglia are single and mi sym- 
metrical, and are called the cardiac and semilunar. From these visceral ganglia 
numerous plexuses of nerves aro derived, which entwine round the bloodvessels, 
and are conducted by them to the viscera. 
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The cephalic portion of tho sympathetic consists of four, ganglia: — i Tlio 
ophthalmic ganglion. 2. Tho splieno-palatine, or Meekers ganglion. 3. Tho 
otic, or Arnold’s ganglion. 4. The submaxillary ganglion. 

These have been already described in connection with the three divisions of the 
fifth nerve. 

* Cervical Portion of the Sympathetic. 

The cervical portion of the sympathetic consists of three ganglia on each side, 
which are distinguished according to their position, as the superior, middle, and 
inferior cervical. 

Tho Superior Cervical Ganglion, tho largest of tho three, is placed opposite 
the second and third cervical vertebra), and sometimes as low as the fourth or fifth. 
It is of a reddish-grey colour, and usually fusiform in shape : sometimes broad, and 
occasionally constricted at intervals, so as to give rise to tho opinion, that it con- 
sists of the coalescence of several smaller ganglia. It is in relation, in front, with 
the sheath of the internal carotid artery, and internal jugular vein ; behind it lies 
on the Rectus capitis anticus major muscle. 

Its branches may be divided into superior, inferior, external, internal, and 
anterior. 

The superior branch appears to be a direct continuation of the ganglion. It is 
soft in texture, and of a reddish colour. It ascends by the side of the iuternal 
carotid artery, and, entering the carotid canal in tho temporal bone, divides into 
two branches, which lie, one on the outer, and the other on tho inner side, of that 
vessel. 

The outer branch , tho larger of the two, distributes filaments to the internal 
carotid artery, and forms the carotid plexus. 

Tho inner branch also distributes filaments to the internal carotid, and, con- 
tinuing onwards, forms the cavernous plexus. 

Carotid Plexus. 

The carotid plexus is situated on tho outer side of the internal carotid. 
Pi laments from this plexus occasionally form a small gangliform swelling on the 
under surface of tho artery, which is called the carotid gauglion. The carotid 
plexus communicates with tho Gasserian ganglion, with tho sixth nerve, and 
splieno-palatine ganglion, and distributes filaments to tlie wall of tho carotid artery, 
and to the dura mater (Valentin). 

Tho communicating branches with the sixth nerve consist of one or two filaments, 
which join that nerve as it lies upon the outer side of the internal carotid. Other 
filaments are also connected with tho Gasserian ganglion. Tho communication 
with tho splieno-palatine ganglion is effected by the carotid portion of the Vidian 
nerve, which passes forwards, through the cartilaginous substance tilling tho 
foramen laccrum medium, along tho pterygoid or Vidian canal, to tho splieno- 
palatine ganglion. In this canal it joins tho potrosal branch of tho Vidian. 

Cavernous Plexus. 

The cavernous plexus is situated below, and internal to that part of tho internal 
carotid, which is placod by the side of the sella Turcica, in the cavernous sinus, 
and is formed chiefly by the internal division of tho ascending branch from the 
superior cervical ganglion. It communicates with the third, fourth, fifth, and 
sixth nerves, and with the ophthalmic ganglion, and distributes filaments to tho 
wftliof the internal carotid. The branch of communication with the third nerve 
join* it at its point of division ; tbe branch to the fourth nerve joins it as it lies 
on the outer wall of the cavernous sinus ; other filaments are connected with the 
under surface of the trunk of the ophthalmic nerve ; and a second filament of 
communication joins the sixth nerve. 

The filament of connection with the ophthalmic ganglion arises from the 
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anterior part of tlio. cavernous plexus ; it accompanies the nasal nerve, or continues 
forwards as a separate branch. 

The terminal filaments from the carotid and cavernous plexuses aro prolonged 
along the internal carotid, forming plexuses which entwine round tlio cerebral and 
ophthalmic arteries ; along the former vessel they may be traced on to the pia 
mater ; along the latter, into the orbit, where they accompany each of the sub- 
divisions of the vessel, a separate plexus passing with the artcria centralis retina) 
into the interior of the eyeball. 

The inferior or descending branch of the superior cervical ganglion communi- 
cates with tlio middle cervical ganglion. 

The external branches are numerous, and communicate with the cranial nerves, 
and with the four upper spinal nerves. Sometimes, the branch to the fourth spinal 
nerve may como from the cord connecting the upper and middle cervical ganglia. 
The branches of communication with the cranial nerves consist of delicate filaments, 
which pass from the superior cervical ganglion to the ganglion of the trun 1 of the 
pneumogastric, and to the ninth nerve. A separate filament from tlio cervical 
ganglion subdivides and joins tlio petrosal ganglion of the glosso-pharyngeal, and 
the ganglion of the root of the pneumogastric in the jugular foramen. 

TUo internal branches are throe in number: pharyngeal, laryngeal, and the 
superior cardiac nerve. The pharyngeal branches pass inwards to tho side of the 
pharynx, where they join with branches from the pneumogastric, glosso-pharyn- 
geal, and external laryngeal nerves to form the pharyngeal plexus. The laryngeul 
branches unite with the superior laryngeal nerve and its branches. 

Tho superior cardiac nerve will be described in connection with the other cardiac 
nerves. 

The anterior branches ramify upon the external carotid artery and its branches, 
forming round each a delicate plexus, on the nerves composing which small 
ganglia aro occasionally found. These ganglia have boon named, according to* 
their position, intorcarotid (one placed at tlio angle of bifurcation of tlip common 
carotid), lingual, temporal, and pharyngeal. The plexuses accompanying some of 
these arteries havo important communications with other nerves. That, surround- 
ing the external carotid, is connected with the digastric branch of the facial ; that 
surrounding the facial, communicates with the submaxillary ganglion by one or 
two filaments ; and that accompanying the middle meningeal artery, sends offsets 
which pass to the otic ganglion and to the intumescentia ganglioformis of the 
flicial nerve. 

Tho Middle Cervical Ganglion (thyroid ganglion) is tho smallest of the three 
cervical ganglia, and is occasionally altogether wanting. It is placed opposite tho 
fifth cervical vertebra, usually upon, or close to, the inferior thyroid artery ; hence 
tho name * thyroid ganglion/ assigned to it by Hallor. 

Its superior branches ascend to communicate with the superior cervical 
ganglion. 

Its inferior branches descend to communicate with the inferior cervical 
ganglion. 

Its external branches pass outwards to join tho fifth and sixth spinal nerves. 
Those branches aro not constantly found. 

• Its internal branches are, the thyroid and the middle cardiac nerve. 

The thyroid branches are small filaments, which accompany the inferior thyroid 
artery to the thyroid gland ; they communicate, on the arteiy, with tlio superior 
cardiac nerve, and, in the gland, with branches from the recurrent and external 
laryngeal nerves. 

The middle cardiac uervo is described with the other cardiac nerves. 

The Inferior Cervical Ganglion is situated between the base of the trans- 
verse process of the last cervical vertebra and tlio neck of tho first rib, on tho 
inner side of the superior intercostal arteiy. Its form is irregular ; it is larger in 
tAze than the preceding, and frequently joined with the first thoracic ganglion. 

Its superior branches communicate with the middle cervical ganglion. 
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Its inferior branches descend, somo in front of, others behind the subclavian 
artery, to join the first thoracic ganglion. The most important of those branches 
constitutes the inferior cardiac nerve, to be presently described. 

The external branches consist of several li laments, somo of which communicate 
with the seventh and eighth spinal nerves ; others accompany the vertebral 
artery along the vertebral canal, forming a plexus round the vessel, supplying 
it with filaments, and communicating with the cervical spinal nerves as high as 
the fourth. 


Gaudy ac Nervjss. 

The cardiac nerves are three in number on each side : superior, middle, and 
inferior, ono being derived from each of the cervical ganglia. 

The superior cardiac nerve (nervus superficialis cordis) arises by two or more 
branches from the superior cervical ganglion, and occasionally receives a filament 
from the ervd of communication between the first and second cervical ganglia. 
It inns down the neck behind the common carotid artery, lying upon the Longus 
colli muscle ; and crosses in front of the inferior thyroid artery, and the recurrent 
laryngeal nerve. 

The rifjht superior t 'lac nerve, at the root of the neck, passes either in front of 
or behind the subclavian artery, and along the arteria innominata, to tho back 
pjirt of the arch of the aorta, where it joins the deep cardiac plexus. This nerve, 
in its course, is connected with other branches of tho sympathetic ; about the 
middle of the neck it receives filaments from the external laryngeal nerve ; lower 
down, ono or two twigs from the pneumogastrie ; and as it enters the thorax, it 
joins with the recurrent laryngeal. Filaments from this nervo accompany the 
inferior thyroid artery to the thyroid gland. 

The left suner tor cardiac nerve runs by the side of the left carotid artery, and in 
front of the arch of the aorta, to the superficial cardiac plexus ; but occasionally it 
passes behind the rta, and terminates in the deep cardiac plexus. 

The middle cardiac nerve (nervus cardiac us inagnus), tho largest of tho three, 
arises from* the middle cervical ganglion, or from the cord between the middle and 
inferior ganglia. On the right side, it descends behind tho common carotid 
artery ; and at the root of tho neck, passes either in front of or behind the sub- 
clavian artery ; it then descends on the trachea, receives a lew filaments from the 
recurrent laryngeal nerve, and joins the deep cardiac plexus. In tho neck, it 
communicates with the superior cardiac and recurrent laryngeal nerves. On tho 
left side, the middlo cardiac nerve enters tho chest between the left carotid and 
subclavian arteries, and joins tho left side of the deep cardiac plexus. 

The injerior cardiac nerve (nervus cardiaous minor) arises from the inferior 
cervical or first thoracic ganglion. It passes down behind the subclavian artery, 
and along the front of the trachea, to join the deep cardiac ploxus. It communi- 
cates freely behind the subclavian artery with the recurrent laryngeal and middle 
cardiac nerves. 

The great or deep cardiac plexus ( plexus magnus profundus — Scarpa) is situated 
in front of the trachea at its bifurcation, above the point of division of the pul- 
monary artery, and behind the arch of the aorta. It is formed by the cardiac 
nerves derived from the cervical ganglia of the sympathetic, and the cardiac 
branches of the recurrent laryngeal and pneumogastrie. The only cardiac nerves 
which do not enter into tho formation of this plexus are the left Superior cardiac 
nerve, and the left inferior cardiac branch from the pneumogastrie. The branches 
derived from the great cardiac plexus form the posterior coronary plexus, and 
part of the anterior coronary plexus ; whilst a few filaments proceed to the pul- 
monary plexuses, and to the auricles of tho heart. 

The branches from the right side of this plexus pass, some in front of and others 
behind the right pulmonary artery ; tho former, tho more numerous, transmits 
few filaments to the anterior pulmonary plexus, and aro continued along tho trunk 
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of the pulmonary artery, to form part of the anterior coronary plexus; those 
behind the pulmonary artery distribute a few ti laments to the right auricle, and 
form part of the posterior coronary plexus. 

The branches from the loft side of the deep cardiac plexus distribute a few fila- 
ments to the left auriclo of the heart and the anterior pulmonary plexus, and then 
pass on to form the greater part of the posterior coronary plexus, a few branches 
passing to the superficial cardiac plexus. 

The superficial ( anterior ) cardiac plexus lies beneath the arch of the aorta, in 
front of the right pulmonary artery. It is formed by the left superior cardiac 
nerve, the left (and occasionally the right) inferior cardiac branches of the pneumo- 
gastric, and filaments from the deep cardiac plexus. A small ganglion (cardiac 
ganglion of Wrisberg) is occasionally found connected with these nerves at their 
point of junction. This ganglion, wheu present, is situated immediately beneath 
the arch of the aorta, on tlio right side of the ductus arteriosus. The superficial 
cardiac plexus forms the chief part of the anterior coronary plexus, and several 
filaments pass along the pulmonary artery to the loft anterior pulmonary plexus. 

The posterior coronary plexus is chiefly formed by filaments prolonged from the 
left side of the deep cardiac plexus, and by a few from the right side. It surrounds 
the branches of the coronary artery at the back of the heart, and its filaments are 
distributed with those vessels to tlio muscular substance of the vontricles. 

The anterior coronary plexus is formed chiefly from tlio superficial cardiac plexus, 
bat receives filaments from the deep cardiac plexus. Passing forwards between 
the aorta and pulmonary artery, it accompanies the right coronary artery on the 
anterior surface of the heart. 

Valentin has described nervous filaments ramifying under the endocardium ; 
and Remak has found, in several mammalia, numerous small ganglia on the cardiac 
nerves, both on the surface of the heart and in its muscular substance. The 
•elaborate dissections lately completed by l)r. Robert Leo have demonstrated with- 
out any doubt the existence of r a dense mesh of norves distributed both to the 
surface, and in the substance of the heart, having numerous ganglia developed 
upon them. 


Tiiokaclc Paut of Tin? Sympathetic. 

The thoracic portion of the sympathetic consists of a series of ganglia, which 
usually correspond in number to that of the vertebriu ; but, from the occasional 
coalescence of two, their number is uncertain. These ganglia are placed on each 
side of the spine, resting against the heads of the ribs, and covered by the pleura 
costalis : the last two are, however, anterior to the rest, being placed on the side 
of the bodies of the vertebra). The ganglia aro small in size, and of a greyish 
colour. The first, larger than the rest, is of an elongated form, and usually 
blended with the last cervical. They are connected together by cord-like prolon- 
gations from their substance. 

The external branches from each ganglion, usually two in number, communicate 
with each of tlio dorsal spinal nerves. 

The internal branches from the six upper ganglia are very small : they supply 
filaments to the thoracic aorta and its branches, besides small branches to the 
bodies of the vertebrae and their ligaments. Branches from the third and fourth 
ganglia form part of the posterior pulmonary plexus. 

The intemat branches from the six lower ganglia are largo and white in colour ; 
they distribute filaments to the aorta, and unite to form the three splanchnic 
nerves. These are named, the great, the lesser, and the smallest or r&nal 
splanchnic . 

The great splanchnic nerve is of a white colour, firm in texture, and bears a 
marked contrast to the ganglionic nerves. It is formed by branches from tho 
thoracic ganglia between the sixth and tenth, receiving filaments (according to 
Dr. Beck) from all the thoracic ganglia above the sixth. These roots unite to 
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form a largo round cord of considerable size. It descends obliquely inwards in 
front of the bodies of the vertebras along tlio posterior mediastinum, perforates the 
crus of the Diaphragm, and terminates in the semilunar ganglion, distributing 
filaments to tho renal plexus and suprarenal capsule. 

The lesser splanchnic newo is formed by filaments from the tonth and eleventh 
ganglia, arid from tho cord between them. It pierces the Diaphragm with 
the preceding nerve, and joins tho cooliac plexus. It communicates in the chest 
with the great splanchnic ner vo, and occasionally sends filaments to tho renal plexus. 

The smallest or renal splanchnic nerve arises from the last ganglion, and piercing 
the Diaphragm, terminates in tho renal plexus and lower part of tho coeliac plexus. 
It occasionally communicates with the preceding nerve. 

A striking analogy appears to exist between the splanchnic and the cardiac 
nerves. The cardiac nerves are three in number; they arise from the three cer- 
vical ganglia, and are distributed to a large* and important organ in the thoracic 
cavity. Tho splanchnic nerves, also three in number, are connected probably 
with all the dorsal ganglia, and are distributed to important organs in the abdo- 
minal cavity. 

The epigastric or solar plexus supplies all the viscera in tho abdominal cavity. 
It consists of a great network of nerves and ganglia, situated behind the stomach 
and in front of the aorta and crura of tho Diaphragm. It surrounds tho coeliac 
axis and root of the superior mesenteric artery, extending downwards as low as 
tho pancreas, and outwards to the suprarenal capsules. This plexus, and the 
ganglia connected with it, receive tho great splanchnic nerve of both sides, part of 
tho lesser splanchnic nerves, aud the termination of the right pneumogas trie. It 
distributes filaments, which accompany, under .the name of plexuses, all the 
branches from the front of the abdominal aorta. 

The semilunar ganglia , of the solar plexus, two in number, one on each side, are 
the largest ganglia in the body. They are large irregular gangliform masses, 
formed by tlio aggregation of smaller ganglia, having interspaces between them. 
They are situated by the side of tho coeliac axis and superior mesenteric artery, 
close to the suprarenal capsules : tho one on the right side lies beneath the vena 
cava ; the upper part of each ganglion is joined by the greater and lesser splanch- 
nic nerves, and to tho inner side of each the branches of the solar plexus are con- 
nected. From the solar plexus aro derived the following : — 


Phrenic or Diaphragmatic plexus. 
Coeliac plexus. 

Gastric plexus. 

Hepatic plexus. 

Splenic plexus. 


Suprarenal plexus. 

Renal plexus. 

Superior mesenteric plexus. 
Spermatic ploxus. 

Inferior mesenteric plexus. 


The phrenic plexus accompanies the phrenic artery to the Diaphragm, which it 
supplies, some filaments passing to the suprarenal capsule. It arises from the 
upper part of the semilunar ganglion, and is larger on the right than on the left 
side. In connection with this plexus, on the right side, at its point of junction 
with tho phrenic nerve, is a small ganglion (ganglion diaphragmaticum). This 
ganglion is placed on the under surface of the Diaphragm, near the suprarenal 
capsule. Its branchos are distributed to the vena cava, suprarenal capsule, and 
the hepatic plexus. There is no ganglion on the left side. 

The suprarenal plexus is formed by branches from the solar plexus, from tho 
semilunar ganglion, and from the splanchnic and phrenic nerves, a ganglion being 
formed at the point of junction of the latter nerve. It supplies the suprarenal 
gland. Tho branches of this plexus are remarkable for their large size, in com- 
parison with tho size of tho organ they supply. 

The renal plexus is formed by filaments from the solar ploxus, the outer part 
of the semilunar ganglion, and tho aortic ploxus. It is also joined by filaments 
from the lesser and smallest splanchnic nerves. The nerves from these sources, 
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fifteen or twenty in number, have numerous ganglia developed upon them. They 
accompany the branches of the renal artery into the kidney ; some filaments on 
the right side being distributed to the vena cavn, and others to the spermatic 
plexus, on both sides. 

The .spermatic plc.ius is derived from the renal plexus, receiving branches from 
the aortic plexus. It accompanies the spermalie vessels to tho testes. 

In the female, the ovarian plexus is distributed to the ovaries and fundus of tho 
uterus. 

The adiac plexus f, of largo size, is a direct continuation from the solar plexus : 
it surrounds the c celiac axis, arid subdivides into the gastric, hepatic, and splenic 
plexuses. It receives branches from one or moro of the splanchnic nerves, and, on 
the left side, a filament from the pneumogastric. 

Tho ijnslric plexus accompanies tho gastric artery along the lesser curvaturo 
of tho stomach, and joins with branches from the left pneumogiistrie nerve. It is 
distributed to the stomach. 

The hepatic plexus, the largest olfset from tho cooliac plexus, receives filaments 
from the left pneumogastric and right phrenic nerves. It accompanies the hepatic 
artery, ramifying in the substance of the liver, upon its branches, and upon those 
of the vena portoo. 

branches from this plexus accompany all the divisions of tho hepatic artery. 
Thus there is a pyloric plexus accompanying tho pyloric branch of the hepatic, 
which joins with tho gastric plexus, and pneumogastric nerves. There is also a 
gastro-duodcnal plexus, which subdivides into the panereatico-duodenal plexus, 
which accompanies the panereatico-duodenal artery, to supply the pancreas and 
duodenum, joining with branches from the mesenteric plexus; and a gastro- epiploic 
plexus, which accompanies the right gastro-epiploic artery along the greater cur- 
vature of the stomach, and anastomoses with branches from the splenic plexus. A 
cystic plexus, which supplies the gall-bladder, also arises from the hepatic plexus, 
near the liver. 

The splenic plexus is formed by branches from the right and left semilunar 
ganglia, and from tho right pneumogastric nerve. It accompanies the splenic 
artery and its branches to tho substance of the spleen, giving off, in its course, 
filaments to the pancreas (pancreatic plexus), and the left gastro-epiploic plexus, 
which accompanies tho gastro-epiploica sinistra artery along the convex border of 
tho stomach! 

Tho superior mesenteric plexus is a continuation of tho lower part of the great 
solar plexus, receiving a branch from the junction of the right pneunlogastric 
nerve with the coaliae plexus. It surrounds tho superior mesenteric artery, which 
it accompanies into the mesentery, and divides into a number of secondary plexuses, 
which are distributed to all the parts supplied by the artery, viz., pancreatic 
branches to the pancreas ; intestinal branches, which supply the whole of the small 
intestine ; and ileo-colic, right colic, and middle colic branches, which supply tho 
corresponding parts of the great intestine. The nerves composing this plexus aro 
white in colour, and firm in toxtuiv, ami have numorous ganglia developed upon 
them near their origin. 

Tho aortic plexus is formed by branches derived, on each sido, from tho somi- 
lunar ganglia and renal plexuses, receiving filaments from some of the lumbar 
ganglia. It is situated upon tho sides and front of the aorta, between tho origins 
of tho superior and inferior mesenteric arteries. From this plexus arise tho 
inferior mesenteric, part of the spermatic, and tho hypogastric plexuses ; and it 
distributes filaments to the inferior vena cava. 

The inferior mesenteric plexus is derived chiefly from tho left side of tho aortic 
plexus. It surrounds tho inferior mesenteric artery, and divides into a number of 
secondary plexuses, which are distributed to all the parts supplied by the artery 
viz., the left colic and sigmoid plexuses, which supply the descending and sigmoid 
fiexure of the colon ; and the superior liscmorrhoidal plexus, which supplies the 
upper part of the rectum, and joins in the pelvis with branches from tho loft 
hypogastric plexus. 
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The Lumtur Portion of the Sympathetic. 

Tho lumbar portion of the sympathetic is situated in front of the vortcbral 
column, along the inner margin of the Psoas muscle. It consists usually of four 
ganglia, connected together by interganglionic oords. The ganglia are of small 
size, of a greyish colour, shaped like a barleycorn, and placed much nearer tho 
median line than tho thoracic ganglia. 

The superior and inferior branches of tho lumbar ganglia servo as communi- 
cating branches between the chain of ganglia in this region. They are usually 
single and of a white colour. 

The external branches communicate with the lumbar spinal nerves. From tho 
situation of the lumbar ganglia, these branches are longer than in the other regions. 
They are usually two in number for each ganglion, and accompany tho lumbar 
arteries around tho shies of the bodies of the vertebra?, passing beneath the fibrous 
arches from which some of the fibres of the Psoas muscle arise. 

Tho internal branches pass inwards, in front of the aorta, and form the lumbar 
aortic plexus, already described. Other brandies descend in front of the common 
iliac arterjes, and join, over the promontory of the sacrum, to form the hypogastric 
plexus. Numerous delicate filaments are also distributed to the bodies of tho 
vertebra?, and tho ligaments connecting them. 

Pelvic Portion of the Sympathetic. 

The pelvio portion of the sympathetic is situated in front of the sacrum, along 
the inner side of the anterior sacral foramina. It consists of four or five small 
ganglia on each side, connected together by interganglionic cords. Tlelow, these 
cords converge and unite on the front of the coceyx, by means of a small ganglion 
(ganglion inipar). 

The super art' and inferior branches aro the cords of communication botween tho 
ganglia above and below. 

The external branches , exceedingly short, communicate with tho sacral nerves. 
They aro two in number to eacli ganglion. Tho coccygeal nerve communicates 
either with the last sacral, or coccygeal ganglion. 

Tho internal branches communicate, on the front of the sacrum, with tho 
corresponding branches from tho opposite side ; some, from the first two ganglia, 
pass to join the pelvic plexus, and others form a plexus, which accompanies the 
middle sacral artery. 

The hypogastric plexus supplies the viscera of the pelvic cavity. It is situated 
in front of the promontory of tho sacrum, between tho two common iliac arteries, 
and is fonnod by the union of numerous filaments, which descend on each side 
from tho aortic plexus, from the lumbar ganglia, and from the first two sacral 
ganglia. This plexus contains no ganglia ; an 4 bifurcates, below, into two lateral 
portions, which form the inferior hypogastric, or pelvic plexuses. 

Inferior Hypogastric, or Pelvic Plexus. 

Tho inferior hypogastric, or polvic plexus, is situated at tho sido of the rectum 
and bladder in the male, and at tho sido of tho rectum, vagina, aud bladder, in 
tho female. It is formed by a continuation of tho hypogastric plexus, by branches 
from tho second, third, and fourth sacral nerves, and by a few filaments from the 
sacral ganglia. At the point of junction of these nerves, small ganglia are found. 
From this plexus numerous branches are distributed to all the viscera of tho pelvis. 
They accompany the branches of the internal iliac artery. 

The inferior licemorrhoulal plexus arisos from the back part of tho pelvio 
plexus. It supplies tho rectum, joining with branchos of the superior hcemorrhoidal 
plexus. 

The vesical plexus arises from the fore part of the pelvio plexus. The nerves'* 
composing it are numerous, and contain a large proportion of spinal nerve fibres, 

0 0 
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294._Qa1.glia and Nerves of theGravid Utenw at the end of the Ninth Month. 
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Nerve* with an injected artery proceeding from ofSiwe nerves ami the branches which 

& uterus, and terminating in the left spermatic P^o^on.U. Oont p upward beneath tho subporltonual 

ey give off to the snbperlbwnt plexuses, /. Jhe which the nerves and artery 

exuws and anastomosing freely with them. W. The left tmnluat0| a ndfrom which the 

mi the hypogastric ganglion, ami the hra.n lus of tho left subperlto ^ covering the Ixxly of the utcrmi. 
•rvm of the fundus uteri a ra wu f*Lu>ruiinfr between it and the left hypogastric 

the 1014 hnK *“ tri ° DCrVe 

id ganglion might be traced and exjxiscd. 
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They accompany tho vesical arteries, and are distributed at the sido and base of 
the bladder. Numerous filaments also pass to the vesiculro seminales, and vas 
deferens : those accompanying the vas deferens join, on the spermatic cord, with 
branches from the spermatic plexus. 

The prostatic plexus is continued from tho lower part of the pelvic plexus. Tho 
nerves composing it are of largo size. They are distributed to the prostate gland, 
vesiculoo seminales, and erectile structure of the penis. The nerves supplying the 
erectile structure of the penis consist of two sets, the small and large cavernous 
nerves. They are slender filaments, which arise from the fore part of tho prostatie 
ploxus ; and after joining with brandies from the internal pudic nerve, pasB for- 
wards beneath the pubic arch. 

The 6 all cavernous nerves perforate the fibrous covering of tho penis, near its 
roots. 

TJic taro xvernous nerve passes forwards along the dorsum of the penis, joins 
with the doi-sal branch of the pudic nervo, and is distributed to the corpus caver- 
nosnm and spongiosum. 

Tho vayinal plexus arises from tho lower part of tho pelvic ploxus. It is lost 
on the walls of the vagina, being distributed to tho erectile tissuo at its anterior 
part, and to the mucous membrane. Tho nerves composing this plexus contain, 
like the vesical, a large, proportion of spinal nerve- fibres. 

The uterine nerves arise from the lower part of the hypogastric ploxus, above 
tlio point where the branches from the sacral nerves join the pelvic plexus. They 
accompany tho uterine arteries to the side of tho organ between tlio layers of the 
broad ligament, and are distributed to the cervix and lower part of the body of the 
uterus, pone; tiug its substance. 

Other filamor^ pass separately to the body of tho uterus and Fallopian tube. 

II ran dies from the hypogastric plexus accompany the uterine arteries into tho 
substance of tho uterus. Upon these filaments ganglionic enlargements are 
found.* 


For a detailed account of the supply of nerves to the uterus, and for a description of 
the changes which those nerves and their ganglia undergo during pregnancy, the reader 
is referred to the papers on ‘The Auatoiny of the Nerves of the Uterus,’ published by 
l)r. ltobert Lee 


* This description of tlio sympathetic nerve accords with the works which are received 
as standard authorities in anatomy : hut when the result of Dr. ltobert Lee’s dissections 
shall have been published, our knowledge of the distribution of the sympathetic system 
of nerves will be placed upon a different footing. Dr. Lee’s beautiful dissections of tlio 
nerves of tho heart, and thoso of the uterus, have been long known to anatomists. Other 
preparations, as accurate and beautiful as these, showing the communications between tho 
pneumogastric and sympathetic, and the supply of nerves to the oesophagus, stomach, and 
some other viscera, wero recently exhibited by Dr. Lee to the College of Physicians ; and it 
may bo anticipated that Dr. Leo will soon be able to complete and publish tho account 
of tho whole sympathetic system. 


o o 2 



Organs of Sense. 

T HE organs of the senses are five in number, viz., thoso of touch, of taste, of 
smell, of hearing, and of sight. The skin, which is the principal seat of tho 
sense of touch, lias been described in the Introduction. 

The Toxcite. 

Tho Tongue is tho organ of tho special senso of taste. It is situated in the 
floor of the moutli, in the interval between tho two latoral portions of the body of 
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tho lowor jaw. Its base, or root, is directed backwards, and connected with the 
os hyoidcs by numerous muscles, with the epiglottis by three folds of mucous 
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membrane, which form the glosso- epiglottic ligaments, and with the soft palate and 
pharynx by means of the anterior and posterior pillars of the fauces. Its apex or 
tip, thin and narrow, is directed forwards against the inner surface of the lower 
incisor teeth. The under surface of the tongue is connected with the lower jaw by 
the Genio-hyo-glossi muscles ; from its sides, the mucous membrane is reflected to 
tho inner surface of the gums ; and, in front, a distinct fold of that membrane, tlio 
fra'nnm lingua , is formed beneath its under surface. 

Tho tip of the tongue, part of its under surface, its sides, and dorsum, are 
free. 

The dorsum of the tongue is convex, marked along the middle line by a raphe, 
which divides it into two symmetrical halves ; and this raphe terminates behind, 
about half an inch from the base of the organ, a little in front of a deep mucous 
follicle, the foramen civcnm. Tho anterior twD- thirds of this surface are rough, 
•and covered with papilla) ; tho posterior third is more smooth, and covcrod by tho 
projecting orifices of numerous muciparous glands. 

The mucous membrane invests tho entire extent of the free surfaco of the tongue 
On tho under surface of the organ it is thin and smooth, and may be traeod on 
either side of the fnunum, through the ducts of the submaxillary glands ; and 
between the sides of the tongue and the lower jaw, through the ducts of the sub- 
lingual glands. As it passes over tho borders of tho organ, it gradually assumes 
its papillary character. 

The mucous membrane of the tongue consists of structures analogous to tlioso of 
the skin, namely, a cutis or cor i urn, supporting numerous papilla, and covered, as 
well as the papilla), with epithelium. 

The cutis is tough, but thinner and less dense than in most parts of the skin, 
and is composed of similar tissue. Ft contains the ramifications of tho numerous 
vessels and nerves from which the papilla) are supplied, aud affords insertion to all 
the intrinsic muscular fibres of tho organ. 

Tlie papilla) of the tongue are thickly distributed over the whole of its upper 
surface, giving to it its characteristic roughness. They are more prominent than 
those of the skin, standing out from the surface like t he villi of the intestine. The 
principal varieties are the papilla) niininuo (eircnmvallatro), papilla) media) (fungi 
formes), and papilla) minima) (conica) or filiformcs). 

The papilla maxima (circumvallata)) are of large size, and vary from eight to 
ten in number. They are situated at the back part of tlie dorsum of the tongue, 
near its base, forming a row on each side, which, running backwards and inwards, 
meet in the middle line, like tlio two lines of the letter V inverted. Each papilla 
consists of a central flattened projection of mucous membrane, circular in form, 
from tv 0 to r Vof an inch wide, attached to the bottom of a cup-shaped depression 
of tho mucous membrane ; the exposed part being covered with numerous small 
papilla). The cup-shaped depression forms a kind of fossa round the papilla, 
having a circular margin of about the same elevation, covered with smaller papilla?. 
The fissure corresponding to the papilla, which is situated at the junction of tho 
two lines of tho circumvallato papilla), is so largo and deep, that tho name foramen 
cacum has been applied to it. In the smaller papilla), tho fissure exists only on one 
side. 

The papilla media J (fungi formes), moro numerous than the preceding, are 
scattered irregularly aud sparingly over tho dorsum of the tongue ; but are found 
chiefly at its sides and apex. They are easily recognised, among the other 
papilla), by their large size, rounded eminences, and deep red colour. They aro 
narrow at their attachment to the tongue, but broad and rounded at tlieir free 
extremities, and covered with secondary papillce. Their epithelial investment is 
very thin. 

The papilla minima < (conica) — filiformcs) cover the anterior two-thirds of tho 
dorsum of tho tongue. They are very minute, moro or less conical or filiform in 
shape, and arranged in lines corresponding in direction with the two rows of the 
papillae circumvallata) ; excepting at the apex of the organ, where their direction 
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is transverse. The filiform papilla) aro of a whitish tint, owing to the thickness and 
density of their epithelium ; they aro covered with numerous secondary papilla), 
are firmer and more clastic than the papilla) of mucous membrane generally, and 
often enclose minute hairs. 

Simple papilla}, similar to those of the skin, are dispersed very unequally among 
the compound forms, and exist sparingly on the surface of the tongue behind the 
circum vallate variety, buried under a layer of epithelium. 

Structure of the papilla } . The papilla) apparently resemblo in structure those 
of the cutis, consisting of a cone-shaped projection of homogenous tissue, covered 
with a thick layer of squamous epithelium, and contain ono or more capillary 
loops, amongst which nerves aro distributed in great abundance. If the opithelium 
is removed, it will be found that they aro not simple processes like the papilla) of 
the skin, for tho surface of each is studded with minute conical processes of tho 
mucous membrane, which form secondary papilla) (Todd and Bowman). In tho 
papillae circumvallatm, tho nerves are numerous and of large size ; in tho papillae 
fungiformes they are also numerous, and terminate in a plexiform network, from 
which brush-like branches proceed ; in the papilla) filiformes, their mode of ter- 
mination is uncertain. 

Besides the papilla*, the mucous membrano of tho tongue is provided with 
numerous follicles and glands. 

Tho follicles are found scatter oil over its entire surface, but aro especially 
numerous between tho papilla) circumvallatu) and the epiglottis. 

Tho mucous glands (lingual), similar in structure to tho labial and buccal, aro 
found chiefly beneath tho mucous membrano of tho posterior third of tho dorsum 
of tho tongue. There is a small group of these glands beneath the tip of the 
tongue, a few along the borders of tho organ, and some in front of tho circumvallate 
papilla) projecting in tho muscular substanco. Their ducts open either upon tho 
surface, or into the depressions round the largo papilla). 

The epithelium is of the scaly variety like that of the epidermis. It covers tho 
free surface of the tongue, as may be easily demonstrated by maceration, or boiling, 
when it can bo detached entire : it is much thinner than in the skin : the intervals 
between tbo largo papilla) aro not filled up by it, but each papilla has a separate 
investment from root to summit. The deepest, cells may sometimes bo detached 
as a separate layer, corresponding to the rete mucosum, but they never contain 
colouring matter. 

The tongue consists of two symmetrial halves, separated from each other, in 
the middle line, by a fibrous septum. Each half is composed of muscular fibres 
arranged in various directions, containing much interposed fat, and supplied by 
vessels and nerves : tho entire organ is invested by mucous membrano, and a sub- 
mucous fibrous stratum. Tho latter membrano invests tbo greater part of tho 
surface of tho tongue, and into it the muscular fibres aro inserted that pass to tho 
surface. It is thicker behind than in front, and is continuous with tho sheaths of 
the muscles attached to it. 

The fibrous septum consists of a vertical layer of fibrous tissue, oxtending 
throughout the entire length of the middle lino of the tonguo, from the base to tho 
apex. It is thicker behind than in front, and occasionally contains a small fibro- 
cartilage, about a quarter of an inch in length. It is well displayed by making a 
vertical section across the organ. Another strong fibrous lamina, termed tho hyo- 
glossal membrane, connects tho under surface of the base of tho tonguo to the body 
of tbo hyoid bone. This membrane receives, in front, some of tho fibres of the 
Genio-hyo-glossi. 

Each half of the tonguo consists of extrinsic and intrinsic muscles. The former 
have been already described ; they are the Hyo-glossus, Genio-hyo-glossus, Stylo- 
glossus, Palato-glossus, and part of the Superior constrictor. The intrinsic muscles 
aro the Superior longitudinal, Inferior longitudinal, and Transverse. 

Tho superior longitudinal fibres (lingualis superficial is) form a superficial 
stratum of oblique and longitudinal fibres on tho upper surface of the organ, 
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beneath the mucous membrane, and oxtend from the apox backwards to the hyoid 
bone, the individual fibres being attached in their course to the submucous and 
glandular structures. 

The inferior longitudinal fibres are formed by tho Lingualis muscle, already 
described (p. 227). 

The transverse fibres aro placed between the two preceding layers ; they are 
intermixed with a considerable quantity of adipose substance, and form the chief 
part of tho substance of the organ. They are attached internally to the median 
fibrous septum; and, passing outwards, the posterior ones taking an arched course, 
are inserted into the dorsum and margins of tho organ, intersecting the other 
muscular fibres. 

Tho arteries of the tongue aro derived from the lingual, the facial, and ascending 
pharyngeal. 

The nerves of tho tongue are three in number in each half : tho gustatory 
branch j)f the fifth, which is distributed to tho papilla) at the fore part and sides 
of the tongue ; the lingual branch of tho glosso- pharyngeal, which is distributed 
to tlio mucous membrane at the base and side of the tongue, and to the papillse 
circnmvallata) ; and the hypoglossal nerve, which is distributed to the muscular 
substance of the tongue. The two former aro nerves of common sensation and of 
taste; the latter is the motor nerve of tho tongue. 

The Nose. 

The Nose is tho special organ of tho sense of smell: by means of tlio peculiar 
properties of its nerves, it protects the lungs from the inhalation of deleterious 
gases, and assists the organ of taste in discriminating the properties of food. 

The organ of smell consists of two parts, one external, the nose ; the other 
internal, tho nasal fossa). 

Tho none is the more anterior and prominent part of the organ of smell. It is 
of a triangular form, directed vertically downwards, and projects from tho centre 
of the face, immediately above the upper lip. Its summit, or root, is connected 
directly with the forehead. Its inferior part-, the base of the nose, presents two 
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elliptical orifices, the nostrils, separated from each other by an antero* posterior 
septum, the colnmmt . The margins of these orifices are provided with a number 
of stiff hairs, or vibrissa 2 , which arrest the passage of foroign slibstances carried 
-with the current of air intended for respiration. The lateral stirfhees of the noBO 
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form by tlieir union, the dorsum, tho direction of which varies considerably in 
different individuals. Tho dorsum terminates below in a rounded eminence, the 
lobe of the nose. 

The nose is composed of a framework of bones and cartilages, the latter being 
slightly acted upon by certain muscles. Lt is covered externally by the integument, 
internally by mucous membrane, and supplied witJi vessels and nerves. 

The bony framework occupies the upper part of the organ: it consists of tho 
nasal bones, and the nasal processes of the superior maxillary. 

The cartilaginous framework consists of five pieces, the two upper, and the two 
lower lateral cartilages, and the cartilage of the septum. 

Tho upper lateral cartilages are situated below the free margin of tho nasal 
bones ; each cartilage is flattened, and triangular in shape. Its anterior margin is 
thicker than the posterior, and connected with the fibro- cartilage of the septum. 
Its posterior margin is attached to tho nasal process of the superior maxillary and 
nasal bones. Its inferior margin is connected by fibrous tissuo with tho lower 
lateral eartilago : ono surface is turned outwards, the other inwards towards tlio 
nasal cavity. 

The lower lateral cartilages are two thin, flexible plates, situated immediately 
below the preceding, and curved 
in such a manner its to form the 
inner and outer walls of each 
orifice of* the nostril. The por- 
tion which forms the inner wall, 
thicker than the rest, is loosely 
connected with tho same part of 
the opposite cartilage, and forms 
a small part of the colunma. Its 
outer extremity, free, rounded, 
and projecting, forms, with the 
thickened integument and sub- 
jacent tissue, the lobe of the 
nose. The part which forms 
the outer wall is curved to cor- 
respond with the ala of the 
nose: it is oval and flattened, 
narrow behind, where it is con- 
nected with tho nasal process 
of the superior maxilla by a 
tough fibrous membrane, in 
which arc found three or four small cartilaginous plates (sesamoid cartilages), 
cartilagiues min ares. Above, it is connected to the upper lateral cartilage and front 
part of tho cartilage of the septum ; below, it is separated from tho margin of 
the nostril by dense cellular tissuo ; and in front, it forms, with its fellow, tho 
prominence of the tip of the nose. 

The cartilage of the septum is somewhat triangular in form, thicker at its margins 
than at its centre, and completes tho separation between the nasal fossa) in front. 
Its anterior margin, thickest above, is connected from above downwards with tho 
nasal bones, the front part of the two upper lateral cartilages, and the inner portion 
of the two lower lateral cartilages. Its posterior margin is connected with tho 
perpendicular lamella of the ethmoid ; its inferior margin with the vomer and tho 
palate processes of tho superior maxillary bones. 

These various cartilages are connected to each other, and to the bones, by a tough 
fibrous membrane, the perichondrium, which allows the utmost facility of movement 
between them. 

The muscles if the no§e are situated immediately beneath tho integument: 
they are (on each side) tho Pyramidalis nasi, tho Levator labii superioris aleoque 
nasi, tbo Dilatator naris, anterior and posterior, the Compressor nasi, the Com- 
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pressor- narium minor, and tho Depressor alro nasi. They havo been described 
above (p. 212). 

The integument covering the dorsum and sides of the noso is thiu, and loosely- 
connected with the subjacent parts ; but where it forms tho tip, or lobe, and tho 
also of the nose, it is thicker and more firmly adherent. It is furnished with a largo 
number of sebaceous follicles, tho orifices of which are usually very distinct. 

The mucous membrane , lining the interior of the noso, is continuous with tho skin 
externally, and with that which linos the nasal fossa) within. 

Tho arteries of the nose aro the lateralis nasi, from tho facial, and the nasal artery 
of the septum, from the superior coronary, which supplies tho alro and septum ; tho 
sides and dorsum being supplied from the nasal branch of the ophthalmic and tho 
infraorbital. 

The veins of the nose terminate in tho facial and ophthalmic. 

The nerves of the nose are branches from the facial, infraorbital, and infra- 
trochlcar, and a filament from the nasal branch of the ophthalmic. 

Nasal Fossae. 

The nasal fossro are two irregular cavities, situated in the middle of the face 
and extending from beforo backwards. They open in front by the two anterior 
tinres, and terminate in tho pharynx, behind, by tho posterior nares. Tho boun- 
daries of these cavities, and the opeuings which aro connected with them, as they 
exist in the skeleton, have boon already described (pp. 72-74). 

Tho mucous membrane lining the nasal fossro is called the pituitary, from tho 
nature of its secretion; or Schneiderian, from Schneider, tho first anatomist who 
showed that tho secretion proceeded from the mucous membrane, and not, as was 
formerly imagined, from the braita. It is intimately adherent to the periosteum, 
or perichondrium, over which it lies. It is continuous externally with the skin, 
through tho anterior narea, and with tho mucous membrane of the pharynx, 
through the posterior nares. From the nasal fossro its continuity may be traced 
with tho conjunctiva, through the nasal duct and lachrymal canals; with the 
lining membrane of the tympanum and mastoid cells, through the Eustachian 
tube; and with the frontal, ethmoidal, and sphenoidal sinuses, and the antrum 
maxillarc, through the several openings in the meatuses. The mucous membrane 
is thickest, and most vascular, over the turbinated bones. It is also thick over 
the septum ; but, in the intervals between the spongy bones, and on the floor of 
tho nasal fossro, it is very thin. Where it lines the various sinuses and tho antrum 
maxillare, it is thin and pale. 

The surface of the membrane is covered with a layer of fcssclatcd epithelium; 
at the upper part of the nasal fossro, corresponding with the distribution of the 
olfactory nerve, but is ciliated throughout tho rest of its extent, excepting near 
tho aperture of the nares. 

This membrane is also provided with a nearly continuous layer of branched 
mucous glands, the ducts of which open upon its surface. They are most nume- 
rous at tho middle and back parts of the nasal fossro, and largest at the lower and 
back part of the septum. 

Owing to the great thickness of this membrane, tho nasal fossro are much nar- 
rower, and the turbinated bones, especially the lower ones, appear larger, and more 
prominent than in the skeleton. From the same circumstance, also, the various 
aportures communicating with the meatuses are either narrowed or completely 
closed. 

In the superior meatus , tho aperture of communication with the posterior 
ethmoidal colls is considerably diminished in size, and the spheno-palatine foramen 
•completely covered in. 

In tho middle meatus , the opening of tho infundibulum is partially hidden by 
a projecting fold of mucous membrane, and the orifice of the antrum is contracted 
to a small circular aperture, much narrower than in tho skeleton. 
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In tho inferior meatus , the orifice of the nasal duct is partially hidden by either 
a single or double valvular mucous fold, and the anterior palatine canal either 
completely closed in, or a tubular cul-de-sac of mucous membrane is continued a 
short distance into it. 

In the roof the opening leading to the sphonoidal sinus is narrowed, and the* 
apertures in the cribriform plate of tho ethmoid completely closed in. 

The arteries of the nasal fossee are the anterior and posterior ethmoidal, from 
the ophthalmic, which supply tho ethmoidal cells, frontal sinuses, and roof of the 
nose ; the spheno- palatine, from the internal maxillary, which supplies tho mucous 
membrane covering tho spongy bones, the meatuses and septum ; and the alveolar 
branch of tho internal maxillary, which supplies tho lining membrane of tho 
antrum. Tho ramifications • of these vessels form a close, ploxiform network, 
beneath and in the substance of the mucous membrane. 

The veins of the nasal fossee form a closo network beneath tho mucous mem- 
brane. They pass, some with the veins accompanying the spheno-palatine-artery, 
through the spheno-palatino foramen ; and others, through tho alveolar branch, 
join tho facial vein ; some accompany the ethmoidal arteries, and terminato in tho 
ophtlialmic vein ; and, lastly, a few communicate with tho veins in tho interior of 
tho skull, through tho foramina 

in tho cribriform plate of tho 300.— Nerves of Septum of Nose. Right Side, 

ethmoid bone, and the foramen 
coecum. 

Tho nerves are, the olfactory, 
tho nasal branch of tho ophthal- 
mic, filaments from the anterior 
dental branch of the superior 
maxillary, tho Vidian, naso- 
palatine, descending anterior 
palatine, and spheno-palatino 
branches of Meckel’s ganglion. 

The olfactory , the special 
norve of the sense of smell, is 
distributed over the uppor third 
of the septum, and over the sur- 
face of the superior and middle 
spongy bones. 

The nasal hrancli of the oph- 
thalmic distributes filaments to the upper and anterior part of the septum, and 
outer wall of the nasal fossa?. 

Filaments from the anterior dental branch of the superior maxillary supply tho 
inferior meatus and inferior turbinated bone. 

The Vidian nerve supplies tho upper and back part of the septum, and [suporior 
spongy bone; and the upper anterior nasal branches from tho spheno-palatino 
ganglion, have a similar distribution. 

The naso-palati/ne nerve supplies tho middle of the septum. 

The larger , or anterior palatine nerve , supplies tho middle and lower spongy 
bones. , 

Tan Eye. 

The eyeball is contained in the cavity of the orbit. In this situation it is 
securely protected from injury, whilst its position is such as to ensure the most 
extensive range of sight. It is acted upon by numerous muscles, by which it is 
capable of being directed to any part, supplied by vessels and nerves, and is 
additionally protected in front by several appendages, such as the eyebrow, eye- 
lids, &c. 

*The eyeball is spherical in form, having the segments of a smaller and more 
prominent sphere engrafted upon its anterior part. It is from this circumstance 
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that the antero- posterior diameter of the eyeball, which measures about an inch, 
exceeds tho transvorso diameter by about a line. The segment of tho larger 
sphere, which forms about five-sixths of the globe, is opaque, and formed by the 
sclerotic, the tunic of protection to the eyeball ; the smaller sphere, which forms 
the remaining sixth, is transparent, and formed by tho cornea. Tho axes of the 
eyeballs are nearly parallel, and do not correspond to tho axes of the orbits, which 
are directed outwards. The optic nerves follow the direction of the axes of tho 
orbits, and enter the eyeball a little to their inner or nasal side. The eyeball is 
composed of several investing tunics, and of fluid and solid refracting media, called 
humours . 

Tho tunics are three in number : — 

1. Sclerotic and Cornea. 

2. Choroid, Iris, and Ciliary Processes. 

3. Retina. 

Tho refracting media, or humours, arc also three : — 

Aqueous. Crystalline (lens) and Capsule. Vitreous. 

The sclerotic and cornea form the external tunic of the eyeball ; they are 
essentially fibrous in structure, the sclerotic being opaque, and forming the poste- 
rior five- sixths of the globe ; the cornea, which forms tho remaining sixth, being 
transparent. 

The Sclerotic hard') (fig. 301) has receivod its name from its extreme 

density and hardness ; it is a firm, unyielding, fibrous membrane, serving to main- 


301. — A Vortical Section of the Eyeball. (Enlarged.) 



tain the form of the globe. It is much thicker behind than in front. Its external 
surface is of a whito colour, quite smooth, except at the points where the Recti 
and Obliqui muscles arc inserted into it, and covered, for part of its extent, by 
the conjunctival membrane; hence the whiteness and brilliancy of the front of 
the eyeball. Its inner surface is stained of a brown colour, marked by grooves, 
in which are lodged tho ciliary nerves, and connected by an exceedingly fine cel- 
lular tissue ( lamina fusca) with the outer surface of the choroid. Behind, if Is 
pierced by tho optic nerve a little to its inner or nasal side, and is continuous with 
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tho fibrous sheath of the nerve, which is derived from the dura mater. At the 
point where the optic nerve passes through the sclerotic, this membrane forms a 
thin cribriform lamina (the lamina cribrosa ) ; the minute orifices in this layer serve 
for the transmission of the nervous filaments, and the fibrous septa dividing them 
from one another are continuous with the membranous processes which separate 
the bundles of nerve-fibres. One of theso openings, larger than the rest, occupies 
the centro of the lamella ; it is called the poms opiums, and transmits the arteria 
contralis retime to the interior of the eyeball. Around the cribriform lamella are 
numerous smaller apertures for the transmission of tho ciliary vessels and nerves. 
In front, the sclerotic is continuous with the cornea by direct continuity of tissue ; 
but tho opaque sclerotic overlaps tho cornea rather more on its outer than upon its 
inner surface. 

Structure,. The sclerotic is formed of white fibrous tissue intermixed with lino 
elastic fibres, and fusiform nucleated cells. These are aggregated into bundles, 
which are arranged chiefly in a longitudinal direction. It yields gelatin on boiling. 
Its vessels are not numerous, tlio capillaries being of small size, uniting at long 
and wide intervals. The existence of nerves in it is doubtful. 

The Cornea is the projecting transparent part of tho external tunic of the eye- 
ball, and forms tho anterior sixth of .the globe. It is not quite circular, being a 
little broader in the transverse than in the vertical direction, in consoquoncc of 
the sclerotic overlapping the margin above and below. It. is convex anteriorly, and 
projects forwards from the sclerotic in the same manner that a watch-glass docs 
from its case. Its degree of curvature varies in different individuals, and in tho 
same individual at different periods of life, it being more prominent in youth than 
in advanced life, when it becomes flattened. • The cornea is dense and of uniform 
thickness throughout; its posterior surface is perfectly circular in outline, and 
exceeds the anterior surface slightly in extent, from the latter being overlapped by 
tho sclerotic. 

Structure. The cornea consists of five layers : namely, of a thick central fibrous 
structure, the cornea proper ; in front of this is the anterior elastic lamina, covered 
by the conjunctiva; behind, the posterior clastic lamina, covered by tho lining 
membrane of tho anterior chamber of the eyeball. 

The proper substance of the cornea is fibrous, tough, unyielding, perfectly trans- 
parent, and continuous with the sclerotic*, with which it is in structure identical. 
The anastomosing fusiform cells of which it is composed are arranged in super- 
imposed flattened laminin, at least sixty in number, all of which have tho ; samo 
direction, the contiguous lamina* becoming united at frequent intervals. If tho 
relative position of the component purls of this tissue is in any way altered, either 
by pressure or by an increase of its natural tension, it immediately presents an 
opaque milky appearance. The interstices between the lamina? are tabular, and 
usually contain a small amount of transparent fluid. 

The anterior and p< sterior elastic In mime, which cover tho proper structure of 
tho cornea behind and in front, present an analogous structure. They consist 
of a hard, clastic, and perfectly transparent homogeneous membrane, of extreme 
thinness, which is not rendered opaque by either water, alcohol, or acids. This 
mernbrano is intimately connected by means of a fine cellular web to the proper 
substance of the cornea both in front and behind. Its most rernarkablo property 
is its extreme elasticity, and tho tendency which it presents to curl up, or roll 
upon itself, with tho attached surface innermost, when separated from the proper 
substance of the cornea. Its use appears to bo (as suggested by Dr. Jacob), 
** to preserve the requisite permanent correct curvature of tho flaccid cornea 
proper.* 

The conjunctival epithelium, which covers tho front of the anterior elastic 
lamina, consists of two or three layers of transparent nucleated colls, tho deepest 
being of an oblong form -and placed perpendicular to the surface, tho superficial 
oiiiis more flattened. 

Tho epithelial lining of tho aquoous chamber covers the posterior surface of the 
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posterior elastic lamina. It consists of a single layer of polygonal transparent 
nucleated cells, similar to those found lining other serous cavities. 

Arteries and Nerves . The cornea is a non-vascular structure, the capillary 
vessels terminating in loops at its oircumference. Lymphatic vessels have not 
as yet been demonstrated in it. The nerves are numerous, twenty or thirty in 
number : they are derived from the ciliary nerves, and enter the laminated sub- 
stanco of the cornea. They ramify throughout its substance in a delicate net- 
work. 

Dissection . In order to separate the sclerotic and cornea, so as to expose the second tunic, 
the eyeball should be immersed in a small vessel of water. A fold of the sclerotic near its 
anterior part having been pinched up, an operation not easily performed, from the extreme 
tension of the membrane, it should be divided with a pair of blunt-pointed scissors. As soon 
as the choroid is exposed, tho end of a blow-pipe should be introduced into the orifice, and a 
stream of air forced into it, so as to separato the slight cellular connection between the 
sclerotic and choroid.* The sclerotic should now bo dividod around its entire circumference, 
and may be removed in separate portions. The front segment being then drawn forwards, 
the handle of the scalpel should Ido pressed gently against it at its connection with the iris, 
and those being separated, a quantity of perfectly transparent fluid will escape ; this is tho 
aqueous humour. In the course of the dissection, tho ciliary nerves' may be seen lying in 
the loose cellular tissue between the choroid and sclerotic, or containod in delicate grooves 
on the inner surface of the latter membrane. 


302. — The Choroid and Iris. (Enlarged.) 



Second Tunic. This is formed by tho choroid behind ; tho iris and ciliary pro- 
cesses in front ; and by tho ciliary ligament, and Ciliary muscle, at tho point of 
junction of the sclerotic and cornea. 

The choroid is the vascular and pigmentary tunic of the eyeball, investing the 
posterior five-sixths of the globe, and extending as far forwards as the cornea ; 
the ciliary processes being appendages of tho choroid developed from its inner 
surface in front. The iris is tho circular muscular septum, which hangs vertically 
behind the cornea, presenting in its centre a large circular aperture, the pupil. 
The ciliary ligament and Ciliary muscle form the white ring observed at the 
point where the choroid and iris join with each other, and with the sclerotic J^hd 
cornea. 
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The Choroid is a thin, highly vascular membrane, of a dark brown or choco* 
late colour, which invests the posterior five- sixths of the central part of the globe. 
It is pierced behind by the optic nerve, and terminates in front at the ciliary 
ligament, where it bends inwards, and forms on its inner surface a series of folds 
or plaitings, the ciliary processes. It is thicker behind than in front. Externally, 
it is connected by a fine cellular web ( membrana fused) with the inner surface of 
the sclerotic. Its inner surface is smooth, and lies in contact with the retina. The 
choroid is composed of throe layers, external, middle, and internal. * 

303. — The Veins of the Choroid. (Enlarged.) 



The external layer consists, in part, of the larger branches of the short ciliary 
arteries, which run forwards between the veins before they bend downwards to 
terminate on the inner surface. This coat is formed, however, principally of 
veins, which are named, from their distribution, retire vorficosa*. They convergo 
to four or five equidistant trunks, which pierco the sclerotic midway between tlie 
margin of the cornea and the entrance of the optic nerve. Interspersed between 
the vessels are lodged dark star-shaped pigment-cells, tho fibrous offsets from 
which, communicating with similar branchings from neighbouring cells, form a 
delicate network, which, towards the inner surface of the choroid, loses its pig- 
mentary character. 

Tho middle layer consists of an exceedingly fine capillary plexus, formed by 
the short ciliary vessels, and is known as tho tunica lluychiana . The network 
is close, and finer at the hinder part of the choroid than in front. About half an 
inch behind the cornea, its meshes become larger, and are continuous with those 
of the ciliary process. 

The internal , or pigmentary layer , is a delicate membrane, consisting of a 
single layer of hexagonal nucleated cells, loaded with pigment-granules, and 
applied to each other, so as to resemble a tesselated pavement. Each cell contains 
a nucleus, and is filled with grains of pigment, which arc in greater abundance 
at the circumference of the cell. In perfect albinos tliis epithelium contains 
no pigment, and none is present in the star-shaped cells found in the other layers 
of the choroid. 

The ciliaiy processes should now be examined : they may be exposed, either by detaching 
the iris from its connection with the ciliary ligament, or by making a transverse section of 
the globe, and examining them from behind. 

T 

'The Ciliary processes are formed by the plaiting or folding inwards of the 
middle and internal layers of the choroid, at its anterior margin, and are received 
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between corresponding foldings of the suspensory ligament of tlio lens, thus 
establishing a communication botweon the choroid and inner tunic of the eye. 
They are arranged in a circle, behind the iris, round the margin of the lens. 
They vary between sixty and eighty in number, lie sieft by side, and may be 
divided into large and small ; the latter, consisting of about one-third of the entire 
number, are situatod in the spaces between the former, but without regular alter- 
nation, Tho larger processes are each about one-tenth of an inch in length, and 


304. — The Arteries of the Choroid and Iris, 

The Sclerotic has been mostly removed. (Enlarged.) 



hemispherical in shape, their periphery being attached to the ciliary ligament, and 
continuous with the middle and inner layers of the choroid : the opposite margin 
is free, and rests upon the circumference of the lens. Their anterior surface is 
turned towards the back of the iris, with the circumforenco of which it is con- 
tinuous. The posterior surface is closely connected with the suspensory ligamont 
of the lens. 

Structure. Tho ciliary processes are similar in structure to tho choroid : the 
vessels are larger, having chiefly a longitudinal direction. Externally they are 
covered with several layers of pigment-cells the component cells are small, 
rounded, and full of pigment-granules. 

The Iris (iris, a rainbow) has received its name from its various colours in 
different individuals. It is a thin, circular-shaped, contractile curtain, suspended 
in the aqueous humour behind the cornea, and in front of the lens, being per 
forated at the nasal side of its centre by a circular aperture, the pupil, for tho 
transmission of light. By its circumference it is intimately connected with the 
choroid ; externally to this is the ciliary ligament, by which it is connected to 
the sclerotic and cornea ; its inner edge forms the margin of the pupil ; its sur- 
faces. are flattened, and look forwards and backwards, the anterior surface towards 
tho cornea, the posterior towards the ciliary processes and lens. The anterior 
surface is variously coloured in different individuals, and marked by lines which 
converge towards tho pupil. The posterior surface is of a deep purple tint, from 
being covered by dark pigment ; it is honco named uvea, from its resemblance in 
colour to a ripe grape. 

Structure . The iris is composed of a fibrous stroma, muscular fibres, and 
pigmont-cells. 

The fibrous stroma consists of fine, delicate bundles of fibrous tissue, which hpfto 
a*circular direction at the circumference ; but tho chief mass radiate towards the 
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pupil. They form, by their interlacement, a delicate mesh, in which tho pigment- 
cells, vessels, and nerves are contained. 

The muscular fibre is involuntary, and consists of circular and radiating fibres. 
The circular fibres (sphificter of the pupil) surround the margin of the pupil on 
the posterior surface of the iris, like a sphincter, forming a narrow band, about 
one-thirtieth of an inch in width ; those near tho free margin being closely 
aggregated ; thoso more external somewhat separated, and forming less complete) 
circles. The radiating fibres (dilator of the pupil) converge from the circum- 
ference towards the centre, and blend with the circular fibres near the margin of 
the pupil. 

The pigment-cells are found in the stroma of the iris, and also as a distinct layer 
on its anterior and posterior surfacos. In the stroma, tho cells are ramified, *and 
contain yellow or brown pigment, according to the colour of the eye. On the front 
of the iris, there is a single layer of oval or rounded cells, with branching offsets. 
On the back of the iris, there are several layers of small round cells, filled with 
dark pigment. This layer is continuous with the pigmentary covering of the 
ciliary processes. 

The arteries of the iris are derived from the long and anterior ciliary, and from 
tho vessels of the ciliary processes. 

Membrana pupillaris. In the fetus, tho pupil is closed by a delicate, transparent, 
vascular membrane, the membrana pupillaris, which divides tho space in which tho 
iris is suspended into two distinct chambers. This membrane contains numerous 
minute vessels continued from the margin of the iris to those on the front part of 
tho capsule of the lens. These vessels have a looped arrangement, converging 
towards each other without anastomosing. Between the seventh and eighth month, 
the membrane begins to disappear, by its gradual absorption from tbo centre 
towards tho circumference, and at birth only a few fragments romain. It is said 
sometimes to remain permanent, and produce blindness. 

Tbo dUaii/ ligament is a narrow ling of circular fibres, about one-fortieth of 
an inch thick, and of a whitish colour, which serves to connect the external and 
middle tunics of the eye. It is placed around the circumfercnco of tho iris, at its 
point of connection with the external layer of the choroid, tho cornea, and 
sclerotic. Its component fibres are delicate, and resemble those of elastic tissue. 
At its point of connection with the sclerotic a minute canal is situated between 
tho two, called the sinus circulars iridis. 

The Ciliary muscle (Bowman) consists of uustriped fibres: it forms a greyish, 
semitransparent, circular band, about one-eighth of an inch broad, on the outer 
surface of the fore part of the choroid. It is thickest in front, and gradually 
becomes thinner bohind. Its fibres arc soft, of a yellowish-white colour, longitu- 
dinal in direction, and arise at tho point of junction of tho cornea and sclerotic. 
Passing backwards, they are attached to tho choroid, in front of the retina, and 
correspond by their inner surface to the plicated part of the former membrane. 
This muscle is admitted to be the chief agent in accommodation, i.e., in adjusting 
the eye to the vision of near objects. Mr. Bowman believed that this was effected 
by its compressing the vitreous body and so causing the lens to advance ; but the 
view which now prevails is that the contraction of the muscle by drawing on the 
ciliary processes compresses tho lens, increasing the curvature of its anterior 
surface, and causing the iris to advance. The pupil is at the same time slightly 
contracted.* 

The Bctma may be exposed by carefully removing the choroid from its external 
surface. It is a delicate nervous membrane, upon the surface of which the images 
of external objects are received. Its outer surface is in contact with the pigmentary 
layer of the choroid ; its inner surface, with tho vitreous body. Behind, it is con- 
tinuous with the optic nerve it gradually diminishes in thickness from behind 

if See explanation and diagram in Power’s * Illustrations of some of the Principal Diseases 
of be Eye/ p. 590. 
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forwards ; and, in front, extends nearly as far forwards as the ciliary ligament, 
whore it terminates by a jagged margin, the ora s errata. It is soft, and semi- 
transparent, in the fresh state ; but soon becomes clouded, opaque, and of a pinkish 
tint. Exactly in the centre of the posterior part of the retina, and at a point 
corresponding to the axis of the eye, in which the sense of vision is most perfect, 
is a round, elevated, yellowish spot, called, after its discoverer, the yellow a^ot or 
limbus luteus , of Sdinmerring ; having a central depression at its summit, tli ofnrea 
centralis . The retina in the situation of the fovea centralis is exceedingly thin ; so 
much so, that tho dark colour of the choroid is distinctly seen through it; so that 
it presents more the appearance of a foramen, and hence tho name 6 foramen of 
Sdmmorring * at first given to it. it exists only in man, the quadrumana, and some 
saurian reptiles. Its use is unknown. About ^th of an inch to the inner side of 
tho yellow spot, is the point of entrance of the optic nerve; the artcria centralis 
retina) piercing its centre. This is the only part of the surface of the retina from 
which the power of vision is absent. 

305. — Tho Arteria Centralis lletime, Yellow Spot, etc., 
the anterior Half of tho Eyeball being removed. (Enlarged.) 



Structure. The retina is composed of three layers, together with bloorl-vessris : 

External or columnar layer (Jacob’s membrane). 

Middle or granular layer. 

lutcrnal or nervous layer. 

The blood-vessels do not form a distinct layer ; they rrfmify in the substance of 
tho internal layer. 

Tho external , or Jacob's membrane , is exceedingly thin, and can be detached 
from the external surface of the retina by the handle of the scalpel, in the form 
of a fiocculent film. It is thicker behind than in front, and consists of rod-liko 
bodies of two kinds : 1. Columnar rods, solid, nearly of uniform size, and arranged 
perpendicularly to the surface. 2. U ulbous particles, or cones, which are interspersed 
at regnlar intervals among the former ; these are conical or fiask-shaped, their 
broad ends resting upon tho granular layer, tho narrow pointed extremity being 
turned towards the choroid ; they are nofc solid, like the columnar rods, but consist 
of an external membrane with fluid contents. By their deep ends, both kinds are 
joined to the fibres of Miiller. 

Tho middle or granular layer forms about one-third of the entiro thickness of 
tho retina. It consists of two lamina of rounded or oval nuclear particles, sepa- 
rated from each other by an intermediate layer, which is transparent, finely fibril- 
lated, and contains no blood-vessels. Tho outermost layer is the thicker, and it.S| 
constituent particlos are globular. Tho innermost layer is the thinner ; its com* 
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ponent particles arc flattened, looking like pieces of money seen edgeways ; hence 
it lias been called, by Bowman, tlic nuvnnular layer . 

The intcm>al or nervous layer is a thin semitransparent membrane, consisting 
of an expansion of the terminal fibres of the optic nerve and nerve-cells. The 
nerve-fibres are collected into bundles, which radiate from the point at which the 
trunk of the optic nerve terminates. As they proceed in a tolerably straight 
course towards the anterior margin of the retina, the bundles interlace, forming a 
delicate net, with flattened elongated meshes. The nerve-fibres which form this 
layer differ from the fibres of the optic nerve in this respect ; they lose their dark 
outline, and their tendency to become varicose ; and consist only of the central 
part, or axis, of the nerve-tubes. The mode of termination of the nerve-fibres is 
unknown. According to some observers, they terminate ip loops ; according to 
others, in free extremities. Recent observers have stated that some of the nerve- 
fibres are continuous with the caudate prolongations of the nerve-coils external to 
the fibrous layer. The nerve-cells are placed on both sides of the fibrous layer, 
but chiefly upon its inner surface, and embedded within the meshes formed by the 
interlacing nerve-fibres ; they are round or pear-shaped transparent colls, nucleated, 
with granular contents; furnished with caudate prolongations, some of which join 
tlio fibres of the optic nerve, whilst others are directed externally towards the 
granular layer. It is probable that these colls are identical with the ganglion- 
corpuscles of vesicular nervou^ubstance. 

An extremely thin and delicate structureless membrane lines the inner surface 
of the retina, and separates it from the vitreous body ; it is called the membrana 
limitans . 

The radiating fibres of the retina, described by Heinrich Muller, consist of 
extremely fine fibrillated threads, which are connected externally with each of tlio 
rods of the columnar layer, of which they appear to be direct continuations, and, 
passing through the entire substance of the retina, are united to the outer surface 
of the membrana limitans. In their course through the retina, they become con- 
nected with the nuclear particles of tlio granular layer, and give off branching 
processes opposite its innermost lamina; as they approach the fibrous expansion 
of the optic nerve, they are collected into bundles, which pass through the areola) 
between its fibres, and are finally attached to the inner surface of tlio membrana 
limitans, where each fibre terminates in a triangular enlargement. 

The arteria centralis retina 1 , and its accompanying vein pierce the optic nerve, 
and enter the globe of the eye through the porous opticus. It immediately divides 
into four or five branches, which at first run between the hyaloid membrane and 
the nervous layer ; but they soon enter the latter membrane, and form a close 
capillary network in its substance. A l, the ora serrata, they terminate in a singlo 
vessel which bounds the terminal margin of the retina. 

Tho structure of the retina at the yellow spot presents some modifications. 
Jacob’s membrane is thinner, and of its constituents only tho cones are present ; 
but they are small, and more closely aggregated than in any other part. The 
granular layer is absent over the fovea centralis. Of the two elements of the 
nervous layer, the nerve-fibres extend only to the circumference of tho spot ; but 
the nerve-cells cover its entire surface. The radiating fibres are found at the 
circumference, and here only extend to the inner strata of tlio granular layer. 
Of the capillary vessels, the larger branches pass round the spot ; but the smaller 
capillaries meander through it. The colour of the spot appears to imbue all the 
layers, except Jacob’s membrane ; it is of a rich yellow, deepest towards the centre, 
and does not appear to consist of pigment-cells, but resembles more a staining of 
the constituent parts. 

Humours of the Eye. 

Tho aqueous humour completely fills the anterior and posterior chambers of 
,the eyeball. It is small in quantity (scarcely exceeding, according to Petit, fonr 
fob five grains in weight), has an alkaline reaction, in composition is little more 
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than water, less than one-fiftieth of its weight being solid matter, chiofly chloride 
of sodium. 

The anterior chamber is the space bounded in front by tho cornea ; behind, by 
the front of the iris and ciliary ligament. 

Tho posterior chamber , smaller than the anterior, is bounded .in front by the 
iris ; behind, by tho capsule of the lens and its suspensory ligament, and the ciliary 
processes. 

In the adult, those two chambers communicate through the pupil ; but in tho 
foetus iri the seventh month, when tho pupil is closed by tho mombrana papil- 
laris, the two chambers are quite separate. 

It has been generally supposed that the two chambers are lined by a distinct 
membrane, the secreting membrane of the aqueous humour, analogous in struc- 
ture to that of a serous sac. An epithelial covering can, however, only be found 
on the posterior surface of the cornea. That the two chambers do, howover, 
secrete this fluid separately, is shown from its being found in both spaces before 
the removal of the membraua pupillaris. It is probable that the parts concerned 
in the secretion of the fluid, are the posterior surface of the cornea, both surfaces 
of the iris, and the ciliary processes. 

Vitreous Body. 

Tlio vitreous body forms about four-fifths of ‘the entire globe. It fills the 
concavity of the retina, and is hollowed in front for tho reception of the lens and 
its capsule. It is perfectly transparent, of the consistence of thin jelly, nnd 
consists of an albuminous fluid enclosed in a delicate transparent membrane, the 
hyaloid. This membrane invests tho outer surface of the vitreous body ; it is 
intimately connected in front with the suspensory ligament of the lens ; and is 
continued into tho back part of the capsule of the lens. It has been supposed, by 
Hannover, that from its inner surface numerous thin lamellae are prolonged 
inwards in a radiating manner, forming spacos in which the fluid is contained. 
In the adult, these lamellae cannot be detected even after careful microscopic 
examination ; but in the foetus a peculiar fibrous texture porvades the mass, the 
fibres joining at numerous points, and presenting minute nuclear granules at flieir 
point of junction. The fluid from the vitreous body resembles nearly pure water ; 
it contains, however, some salts, and a little albumen. 

In tho foetus, the centre of the vitreous humour presents a tubular canal, 
through which a minute artery passes along the vitroous body to the capsule of 
tho lens. In tho adult, no vossels penetrate its substance ; so that its nutrition 
must be carried on by tho vossels of the retina and ciliary processes, situated 
upon its exterior. 

CRYSTALLINE LkNS AND ITS CaL’SULE. 

Tho crystalline lens, enclosed in its capsule, is situated immediately behind 
the pupil, in front of the vitreous body, and surrounded by the ciliary processes, 
which slightly overlap its margin. 

The capsule of the lens is a transparent, highly elastic, and brittle membrane, 
which cl)sely surrounds the lens. It rests, behind, in a depression in tho fore part 
of the vitreous body : in front, it forms part of the posterior chamber of the eye ; 
and it is retained in its position chiefly by tho suspensory ligament of tho lens. 
The capsule is much thicker in front than behind, structureless in texture ; and 
when ruptured, the edges roll up with the outer surface innermost, like the elastic 
lamina) of the cornea. Tho lens is connocted to tho inner surface of tho capsule 
by a single layer of transparent, polygonal, nucloafced cells. These, after death, 
absorb moisture from tho fluids of the eyo ; and, breaking down, form tho liquor 
Morgagni . 

In the foetus, a small branch from tho arteria centralis retina) runs forwards, as 
already mentioned, through the vitreous humour to the posterior part of the eaiy 
sulo of the lens, where its branches radiate and form a plexiform network, wliicn 
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covers its surfaco, and aro continuous round the margin [of tho capsule with iho 
vessels of the pupillary membrane, and with those of tho iris. In the adult no 
vessels enter its substance. 

The lens is a transparent, double-convex body, tho convexity being greater on 
the posterior than on tho anterior surface. It measures about a third of an inch 
in the transverse diameter, and about one-fourth in the antero-postcrior. It con- 
sists of concentric layers, of which tho external, 
in the fresh state, are soft and easily detached ; 
those beneath arc firmer, the central ones forming 
a hardened nucleus. These lamina; are host de- 
monstrated by boiling, or immersion in alcohol. 

The same re-agents demonstrate that the lens 
consists of three triangular segments, tho sharp 
edges of which sire directed towards the centre, 
the bases towards the circumference. Thclaminm 
consist of minute parallel fibres, which are united 
to each other by means of wavy margins, the 
convexities upon one fibre fitting accurately 
into the concavities of the adjoining fibre. 

The chamges produced in the leas by age y are 
the following : — 

In th efaptiis, its form is nearly spherical, its colour of a slightly reddish tint, it 
is not perfectly transparent, and is so soft as to break down readily on the slightest 
pressure. 

In the adult , tho posterior surface is more convex than tho anterior ; it is 
colourless, transparent, and firm in texture. 

In old aye , it becomes flattened on both surfaces, slightly opaque, of an amber 
tint, and increases in density. 

The suspensory ligament of the lens is a thin, transparent membranous struc- 
ture, placed between the vitreous body and the ciliary processes or (he choroid ; 
it connects tlic anterior margin of the retina with the anterior surface of the lens 
near its circumference. It assists in retaining tlic lens in its position. Its outer 
surface presents a number of folds or plaitings, in which the corresponding folds 
of the ciliary processes arc received. These plaitings arc arranged round the 
lens in a radiating form, and arc stained by the pigment of the ciliary processes. 
The suspensory ligament consists of two layers, which commence behind, at tho 
ora serrata. The external, a tough, milky, granular membrane, covers the inner 
surface of the ciliary processes, and extends as far forwards as their anterior 
free oxtremities. Tho inner layer, an elastic, transparent, fibro-mem bra nous 
structure, extends as far forwards as tho anterior surface of tho capsule of the 
lens, near its circumference. That portion of this membrane which intervenes 
between tho ciliary processes. and tho capsule of the lens, forms part of the boun- 
dary of tho posterior chamber of the eye. Tho posterior surface of this layer is 
turned towards tho hyaloid membrane, being separated from it at tlie circnm Terence 
of the lens by a space called the canal of Petit. 

The canal of Petit is about one-tenth of an inch wide. It is bounded in front 
by the suspensory ligament; behind, by the hyaloid membrano, its base being 
formed by the capsule of the lens. When inflated with air, it is sacculated' at 
intervals, owing to tho foldings on its anterior surface. 

The Vessels of the globe of the eye aro tho short, long, and anterior ciliary 
arteries, and the arteria centralis retina;. 

Tho short ciliary arteries pierce the back part of the sclerotic, round the 
entrance of the optic nerve, and divide into branches which run parallel with tho 
axis of tho eyeball: they are distributed to the middle layer of the choroid, and to 
tlic ciliary processes. 

r The long ciliary arteries , two in number, pierce the back part of tho sclerotic 
kd run forward, between that membrane and the choroid, to the Ciliary muscle, 


3 o'). — The Crystalline Lens, 
burdened and divided. 
(Enlarged.) 
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wliore they each divide into an upper and lower branch ; these anastomoso, 
and form a vascular circle round the outer circumference of the iris; from this 
circle branches are given off, which unite, near the margin of the pupil, in a 
smaller vascular circle. These branches, in their course, supply the muscular 
structure. 

The anterior ciliary arteries, five or six in number, are branches of tho mus- 
cular and lachrymal branches of the ophthalmic. They pierce tho eyeball, at tho 
anterior part of the sclerotic, immediately behind the margin of tho cornea, and 
arc distributed to the ciliary processes, some branches joining the greater vascular 
circle of tho iris. 

The arferia centralis retime has been already described. 

The veins, usually four in number, aro formed mainly by branches from tho 
surface of tho choroid. They perforate the sclerotic, midway between tho cornea 
and tho optic nerve, and end in the ophthalmic vein. 

Tho nerves of the eyeball, are tho optic, tho long ciliary nerves from the nasal 
branch of the ophthalmic, and the short ciliary nerves from the ciliary ganglion. 

AvphnoauEvS of the Eye. 

The appendages of the eye (fntamiua ocnli), include the eyebrows, the eyelids, 
i lie. conjunctiva, and the lachrymal apparatus, viz., the lachrymal gland, the 
lachrymal sac, and the nasal duct. 

Th - i yeli rates superci/ui) are two arched eminences of integument, which sur- 
mount tho up'icr circumference of the orbit on each side, and support numerous 
short, thick ha' . directed obliquely on tho surface. In structure, tho eyebrows 
consist of thickened integument, connected beneath with tho Orbicularis palpe- 
brarum, Comigator siipereilii, and Occipi to- frontalis muscles. These muscles 
serve, by their action oil this part, to control to a certain extent the amount of 
light admitted into the eye. 

The eytjith (pulpebav) are two thin, moveable folds, placed in front of the 
eye, protecting it from injury by their closure. The upper lid is the larger, 
and 1 1 1 (* more moveable of the two, and is furnished with a separate elevator 
muscle, the Lt valor pa Ip eh vat superior is. When the eyelids are opened, an 
elliptical space (Jissura palpebrarum ) is left between their margins, the angles 
of v ’ i 1 * ■or respond to the junction of the upper and lower lids, and arc called 
cant hi. 

The outer canthus is more acute than the inner, and the lids here lie in close 
contact with (lie globe : but the inner caut/uis is prolonged for a short distance 
inwards, towards the nose, and the two lids are separated by a triangular space, 
he locus* lachrymal is. At the commencement of the laens lachrymalis, on the 
margin of each eyelid, is a small conical elevation, the lachrymal papilla, or 
tubercle, the apex of which is pierced by a small orifice, the puuctmn lack ry male, 
the commencement of tho lachrymal canal. 

Structure of Ike eyelids. The eyelids are composed of the following structures, 
taken in their order from without inwards : — 

Integument, areolar tissue, fibres of the Orbicularis muscle, tarsal cartilage, 
fibrous membrane, Meibomian glands, and conjunctiva. Tho upper lid has, in 
addition, tho aponeurosis of the Levator palpebrm. 

Tho iutcyument is extremely thin, and continuous at the margin of the lids with 
the conjunctiva. 

The subcutaneous areolar tissue is very lax and delicate, seldom contains any fat 
and is extremely liable to serous infiltration. 

The fibres of the Orbicularis muscle, where they cover the palpebne, are thin, pale 
in colour, and possess an involuntary action. 

The tarsal cart Hayes are two thin, elongated plates of libro-cartilage, about an 
inch in length. They are placed one in each lid, contributing to their form aryf 
support. 
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The superior, tho larger, is of a semilunar form, about one-third of an inch in 
breadth at the centre, and becoming gradually narrowed at each extremity. Into 
tho foro part of this cartilage the aponeurosis of the Levator palpebr® is attached. 

The inferior tarsal cartilage, the smaller, is thinner, and of an elliptical 
form. 

The free , or ciliary margin of the cartilages is thick, and presents a perfectly 
straight edge. Tho attached, or orbital margin , is connected to the circumferenco 
of tho orbit by the fibrous membrane of tho lids. The outer angle of each carti- 
lago is attached to the malar bone by the external palpebral or tarsal ligament. 
The inner angles of the two cartilages terminate at tho commencement of thclacus 
lachry malis, being fixed to the margins of the orbit by the toiulo oculi. 

The fibrous membrane of the lids , or tarsal ligament, is a layer of fibrous 
mombrano, beneath the Orbicularis, attached, externally to tho margin of tho 
orbif, and internally to the orbital margin of the lids. It is thick and denso at 
the outer part of tho orbit, but becomes thinner as it approaches tho cartilages, 
This mcmbra.no serves to support tho eyelids, and retains tho tarsal cartilages in 
their position. 

Tho Meibomian glands (fig. 307) are situated upon tho inner surface of tho 
eyelids, between tins tarsal cartilages and conjunctiva, and may be distinctly seen 
through the mucous membrane 011 everting the eyelids, presenting the appearance 
of parallel strings of pearls. They aro about thirty in number in tho upper car- 


3°7* — Tho Meibomian Glands, etc., seen from the Inner Surface 
of the Eyelids. 



tilago, and somewhat fewer in the lower. They aro embedded in grooves in tho 
inner surface of the cartilages, and correspond in length with tho breadth of each 
cartilage ; they are, consequently,' longer in the upper than in tho lower eyelid. 
Their ducts open on the free margin of the lids by minute foramina, which 
correspond in number to the follicles. These glands aro a variety of the cutaneous 
sebaceous glands, each consisting of a single straight tube or folliclo, having a 
creoal termination, into which open a number of small secondary follicles. Tho 
tubes consist of basement membrane, covered by a layer of scaly epithelium ; the 
cells are charged with sebaceous matter, which constitutes the secretion. Tho 
peculiar parallel arrangement of these glands side by side, forms a smooth layer, 
adapted to the surface nf the globe, over which they constantly glide. Tho uso of 
their secrotion is to prevent adhesion of the lids. 

The eyelashes (cilia) aro attached to the free edges of the eyolids ; they aro 
s^flrt, thick, curved hairs, arranged in a double or triple row at tho margin of the 
lids: those of tho upper lid, more numerous and longer than the lower, curvo 
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upwards ; those of tho lower lid curve downwards, so that they do not interlace in 
closing tho lids. 

The conjunctiva is tho mucous membrane of tho eye. It lines the inner surface 
of tho eyelids, and is reflected over tho fore part of the sclerotic and cornea. In 
each of those situations, its structure presents some peculiarities. 

Tho palpebral portion of the conjimctiva is thick, opaque, highly vascular, and 
covered with numerous papilla), which, in the disease called granular lids , become 
greatly hypertrophied. At tho margin of the lids, it becomes continuous with 
tho lining membrane of tho ducts of tho Meibomian glands, and through tho 
lachrymal canals, with the lining membrane of tho lachrymal sac and nasal duct. 
At tho outer angle of tho upper lip, it may bo traced along the lachrymal ducts into 
tho lachrymal gland ; and at tho inner angle of the eye, it forms a semilunar 
fold, tho plica semilunaris . The folds formed by the reflection of tho conjunctiva 
from the lids on to the eye are called the superior and inferior palpebral folds , tho 
former being tho deeper of tho two. Upon the sclerotic, the conjunctiva is loosely 
connected to the globe : it becomes thinner, loses its papillary structure, is trans- 
parent, and only slightly vascular in health. Upon the cornea , the conjunctiva is 
extremely thin and closely adherent, and no vessels can be traced into it in tho adult 
in a healthy state. In the fadus, fine capillary loops extond, for some little distance 
forwards, into this membrane ; but in the adult , they pass only to the circumfcrenco 
of the cornea. 

Tho caruncnla lackrymalis is a small, reddish, conical-shaped body, situated at 
tho inner canthus of the eye, and filling up the small triangular space in this 
situation, the lacus lachrymal is. It consists ol* a cluster of follicles similar in 
structure to the Meibomian, covered with mucous membrane, and is tho sourco of 
the whitish secretion which constantly collects at the inner angle of the eye. A 
few slender hairs are attached to its surface. On the outer side of the caruncula 
is a slight semilunar fold of mucous membrane, the concavity of which is directed 
tow ards the cornea ; it is called tho plica semilunaris. between its two layers is 
found a thin plate of cartilage. This structure is considered to be the rudiment 
of the third eyelid in birds, the membrana niditans. 

Lachrymal Apparatus. (Fig. 308.) 

Tho lachrymal apparatus consists of the lachrymal gland, which secretes tho 


308. — The Lachrymal Apparatus. Right Side. 



tears, and its excretory ducts, which convey the fluid to the surface of tho eye* 
This fluid is earned away by the lachrymal canals into the lachrymal sac, siflu 
along tho nasal duct into the cavity of tho nose. 
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Tlio lachrymal (jlantl is lodged in a depression at the outer angle of tlic orbit, 
on the inner side of the external angular process of the frontal bone. It is of an 
oval form, about the size and shape of an almond. Its upper convex surfaco is in 
contact with the periosteum of the orbit, to which it is connected by a few fibrous 
bands. Its under concave surface rests upon the convexity of the eyeball, and 
upon the Superior and External recti muscles. Its vessels and nerves enter its 
posterior border, whilst its anterior margin is closely adherent to the back part of 
the upper eyelid, and is covered, on its inner surface, by a reflection of tho con- 
junctiva. This margin is separated from the rest of the gland by a slight depression, 
hence it is sometimes described as a separate lobe, called tho palpebral portion, of 
the yin ml. In structure and general appcaronco the lachrymal resembles tho 
salivary glands. Its ducts, about seven in number, run obliquely bencai. 1 i tho 
mucous membrane for a short distance, and separating from each other, open by a 
series of minute orifices on the upper and outer half of the conjunctiva, near its 
reflection on to the globe. These orifices are arranged in a row, so as to disperse 
the secretion over the surfaco of the membrane. 

The lachrymal canals commence at the minute orifices, pun eta lachrymalis , seen 
on the margin of the lids, at the outer extremity of tho lacus lachrymalis. They 
commence on tho summit of a slightly elevated papilla, the papilla, lachrymalis , and 
lead into minute canals, the canalicuU , which proceed inwards to terminate in the 
lachrymal sac. The superior canal , tho smaller and longer of tho two, at first 
ascends, and then bends at an acute angle, and passes inwards and downwards to 
tho lachrymal sac. The inferior canal at first descends, and then abruptly changing 
its course, passes almost horizontally inwards. They are dense and elastic in 
structure, and somewhat dilated at their angle. 

Tho lachrymal sac is the upper dilated extremity of the nasal duct, and is 
lodged in a deep groove formed by the lachrymal bone and nasal process of the 
superior maxillary. It is oval in form, its upper extremity being closed in and 
rounded, whilst below it is continued into tho nasal duct. It is covered by the 
Tensor tarsi muscle and by a fibrous expansion derived from the tendo oculi, which 
is attached to the ridge on the lachrymal bone, in structure it consists of a fibrous 
elastic coat, lined internally by mucous membrane : the latter being continuous, 
through the eanalieuli, with the mucous lining of the conjunctiva, and through tho 
nasal duct with the pituitary membrane of the nose. 

The nasal duct is a membranous canal, about three quarters of an inch in 
length, which extends from the lower part of the lachrymal sac to the inferior 
meatus of tho nose, where it terminates by a somewhat expanded orifice, provided 
with an imperfect valve formed by the mucous membrane. Jt is contained in an 
osseous canal, formed by the superior maxillary, the lachrymal, and tho inferior 
turbinated bones, is narrower in the middle than at each extremity, and takes a 
direction downwards, backwards, and a little outwards. It is lined by mucous 
membrane, which is continuous below with the pituitary lining of the noso. In 
the eanalieuli, this membrane is provided with scaly epithelium ; but in the lach- 
rymal sac and nasal duct, the epithelium is ciliated as in the nose. 


The Kau. 

The organ of hearing has three parts : the external ear, tho middle car or tym- 
panum, and the internal oar or labyrinth. 

The external ear consists of an expanded portion named pinna, or auricle, and 
the anditory canal, or meatus. The former serves to collect tho vibrations of 
the air by which sound is produced, and the latter conducts those vibrations to the 
tympanum. 

The pinna , or auricle (fig. 309), is formed by a layer of cartilage, covered with 
integument, and connected to the commencement of the auditory canal : it is of an 
o', :jid form, its surface uneven, with its larger end directed upwards. Its outer 
surface is irregularly concave, directed slightly forwards, and presents numorous 
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eminences and depressions which rosult from the foldings of. its fibro-cartilaginoiis 
element. To each of these names have been assigned. Thus, the external pro. 

minent rim of the auricle is called the helix. 

309.— The Pinna, or Auriclo. Another curved prominence parallel with, 

Outer Surface. and in front of the helix, is called the an- 

tihelix ; this bifurcates above, so as to 
enclose a triangular depression, tbe fossa 
of tbe antihelix. The narrow curved de- 
pression between the helix and antilielix 
is called tho fossa, of the helix (fossa inno- 
viinata , scaphoidea ), the antilielix de- 
scribes a curve round a deep, capacious 
cavity, tbe concha , which is partially divided 
into two parts by the commencement of the 
helix. In front of the concha, and project- 
ing backwards over the meatus, is a small 
pointed eminence, the tray ns ; so called from 
its being generally covered, on its under 
surface, with a tuft of hair, resembling a 
goat’s beard. Opposite tho tragus, and se- 
parated from it by a deep notch (incisura 
iulertragica), is a small tubercle, tho anti- 
tragus . 13 clow this is the lobule, composed 

of tough areolar and adipose tissues, wanting 
the firmness and elasticity of the rest of tlio 
pinna. 

Structure if 1 Ihr pinna. The pinna is composed of a thin plate of yellow carti- 
lage, covered with integument, and connected to the surrounding parts by ligaments, 
and a few muscular libres. 

The integument is thin, closely adherent to the cartilage, and furnished with 
sebaceous glands, which are most numerous in the concha and scaphoid fossa. 

The cartilage of the pinna consists of one single piece ; it gives form to this 
part of the ear, and upon its surface are found all the eminences and depressions 
above described. It does not enter into the construction of all parts of the auricle ; 
thus it docs not form a constituent part of the lobule ; it is deficient, also, between 
the tragus and beginning of tho helix, the notch between them being filled up by 
dense librous tissue. It presents several intervals or fissures in its substance, 
which partially separate the different parts. The fissure of the helix is a short, 
vertical slit, situated at the fore part of tho pinna, immediately behind a small 
conical projection of cartilage, opposite the first curve of tho helix (process of 
tho helix). Another fissuro, the fissure of tho tragus, is seen upon the anterior 
surface of the tragus. Tho antilielix is divided below, by a deep fissure, into 
two parts : one part terminates by a pointed, tail-like extremity (processus 
candatns) ; the other is continuous with tho antitragus. The eartihigc of the ■ 
pinna is very pliable, elastic, of a yollowish colour, and similar in structure to the 
cartilages of tho nose. 

The ligaments of the pinna consist of two sets : — 1. Those connecting it to 
tho side of the bead. 2. Those connecting the various parts of its cartilage 
together. 

Tho former, tho most important, arc two in number, anterior and posterior. 
Tbe anterior ligament oxtends from the process of the helix to the root of the 
zygoma. The posterior ligament passes from the posterior surface of the concha 
to the outer surface of the mastoid process of the temporal bone. A few fibres 
connect the tragus to the root of the zygoma. 

The ligaments connecting the various parts of the cartilage' together are also two 
in number. Of these, one is a strong fibrous band, stretching across froij^Ao 
tragus to tho commencement of the helix, completing the meatus in front, and 
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partly encircling tho | boundary of tlio concha; the other extends between the 
concha and the procesjsus caudatus. 

The muscles of the pinna (fig. 310), like the ligaments, consist of two sots: 
1* Those which connect it with the side of the head, moving the pinna as a whole, 
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viz., the Attollens, Attraliens, and Retraliens aurem (p. 207) ; 2. and the ])roper 
muscles of the pinna, which extend from one part of the auricle to another. 
These are, the 

Ilelieis major. Antitragicus. 

Helicis minor. Transversus auriculce. . 

Tragiciis. Obliquus auris. 

The Jleticis major is a narrow, vortical band of muscular fibres, situated upon 
the anterior margin of the helix. It arises, below, from the tubercle of the helix, 
and is inserted into the anterior border of the helix, just where it is about to 
curve backwards. It is pretty constant in its existence. 

The Helicis minor is an oblique fasciculus, attached to that part of the holix 
which commences from ,the bottom of the concha. 

The Tragiciis is a short, flattened band of muscular fibres situated upon the 
outer surface of the tragus, tho direction of its fibres being vertical. 

Tho Antitragicus arises from the outer part of the antitragus ; its fibres are 
inserted into the procesjsus caudatus of the helix. This muscle is usually very 
distinct. 

The Transversus armculas is placed on tho cranial surface of the pinna. It 
consists of radiating fi] ires, partly tendinous and partly muscular, extending from 
the convexity of the cq ncha to tho prominence corresponding with the groove of 
the helix. 

V£he Obliquus auris { [Todd) consists of a fow fibres extending from the upper and 
back part ofi the conclia to the convexity immediately above it. 
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Tho arteries of the pinna are,’ tho posterior auricular, from the external carotid ; 
the anterior auricular, from the temporal ; and an auricular branch from the occi- 
pital artery. 

The veins accompany tho corresponding arteries. 

The nerves are, the auricularis magnus, from the cervical plexus ; tho posterior 
auricular, from the facial ; the auricular branch of tho pneumogastric ; and tho 
auriculo- temporal branch of the inferior maxillary nerve. 

Tho Auditory Canal (fig. 311), (m coins auditor Uts externus), extends from 
the bottom of tho concha to the membran a tympani. It is about an inch and a 
quarter in length, its direction is obliquely forwards and inwards, and it is slightly 



curved upon itself, so as to be higher in tho middle than at cither extremity. It 
forms an oval cylindrical canal, narrowest at the middle, somewhat flattened from 
before backwards, tho greatest diameter being in the vertical direction at tho 
external orifice ; but, in tlic transverse direction, at tho tympanic end. The mem- 
brana tympani, which occupies the termination of the meatus, is obliquely directed, 
in consequence of the floor of the canal being longer than the roof, and the anterior 
wall longer than the posterior. The auditory canal is formed partly by cartilago 
and membrane, and partly by bone. 

Tbo cartilaginous port, ion, is about half an inch in length, boiug rather less than 
half the canal ; it is formed by the cartilage of the concha and tragus, prolonged 
inwards, and firmly attached to tho circumference of the auditory process. The 
cartilage is deficient at its upper and back part, its place being supplied by fibrous 
membrane. This part of tho canal is rendered extremely moveable by two or 
three deep fissures (incisunv, Santorini ), which extend through tho cartilage in a 
vertical direction. 

The osseous portion is about three-quarters of an inch in length, and narrower 
than tho cartilaginous portion. It is directed inwards and a little forwards, forming 
a slight curve in its course, the convexity of which is upwards and backwards. 
Its inner end, which communicates with the cavity of the tympanum, is smaller 
than the outer, and sloped, the anterior wall projecting beyond the posterior about 
two lines; it is marked, except at its upper part, by a narrow groove for the 
insertion of tho membrana tympani. Its outer end is dilated, and rough, in tho 
greater part of its circumference, for tho attachment of tho cartilage of tho pinna. 
Its vertical transverso section is oval, tho greatest diameter being from above 
downwards. The front and lower parts of this canal are formed by a curved plato 
of bone, which, in tho foetus, exists as a separate ring (tympanic bone), incomjjJ^e 
at its upper part. 
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Tlio skin lining the moatns is very thin, adheres closely to the cartilaginous 
and osseous portions of the tube, and covers the surface of the mernbrana tympani, 
forming its outer layer. After maceration, the thin pouch of epidermis, when 
withdrawn, preserves the form of the meatus. The skin near the orifice is fur- 
nished with hairs and sebaceous glands. In tho thick subcutaneous tissue of the 
cartilaginous part of the meatus are numerous ceruminous glands, which secreto 
the ear-wax : their ducts open on tho surface of the skin. 

The arteritis supplying the meatus are branches from tho posterior auricular, 
internal maxillary, and temporal. 

The nerves are chiefly derived from the auriculo- temporal branch of the inferior 
maxillary nerve. 


MmnLB Ear, or Tympanum. 

The middle ear, or tympanum, is an irregular cavity, compressed from without 
inwards, and situated within tho petrous bone. It is placed above e jugular 
fossa, the carotid canal lying in front, tho mastoid cells behind, the meatus audito- 
rius externally, and the labyrinth internally. It is filled with an, u,nd communi- 
cates with the pharynx by the Eustachian tube. Tho tympanum traversed by 
a chain of moveable bones, which connect the membram tympani with tlio laby- 
rinth, and serve to convey the vibrations communicated » the mernbrana tympani 
across the cavity of tho tympanum to the internal ear. 

The cavity of the tympanum, measures about five lines from before back irds, 
three lines in the vertical direction, and between two and three in the transverse, 
being a little broader behind and above than it is below and in front. It is bounded 
externally by the membram tympani and meatus ; internally, by the outer surface 
of the internal ear ; and communicates, behind, with the mastoid cells ; ami, in 
front, with the Eustachian tube and canal lor the Tensor tympani. its roof and 
floor are formed by t-liin osseous laminae, which connect the squamous and petrous 
portions of the temporal bone. 

The roof is broad, flattened, and formed of a thin plate of bone, which separates 
the cranial and tympanic cavities. 

Th e jloor is narrow, and corresponds to the jugular fossa, which lies beneath. 

The outer wall is formed by the mernbrana tympani, a small portion of bone 
being seon above and below this membrane. It presents three small apertures: 
the iter chorduo posterius, the Glaseriun fissure, and the itor chorda) antorius. 

Tho aperture of the iter chorda? poster ins is behind the aperture for the mernbrana 
tympani, close to its margin, on a level with its centre ; it leads into a minute canal, 
which descends in front of tho aqweduetus Fallopii, and terminates in that minal 
near the stylo-mastoid foramen. Through it the chorda tympani nerve enters the 
tympanum. 

The Glaser i an fissure opens just above and in front of the orifice of the mem 
brana tympani ; in this situation it is a mere slit, about a lino in length. I gives 
passage to the long process of the malleus, the Laxator tympani muscle, and some 
tympanic vessels. 

The aperture of the iter chord at aider ins is seen just above the preceding Assure ; 
it leads into a canal (canal of Huguier), which runs parallel with the Glascrian 
fissure. Through it the chorda tympani nerve leaves tho tympanum. 

The internal wall of the tympanum (fig. 312) is vertical in direction, and looks 
directly outwards. It presents for examination the following parts : — 

Fenestra ovalis. Ridge of the Aquaeductus Fallopii. 

Fenestra rotunda. Pyramid, 

Promontory. Opening for the Stapedius. 

The fenestra oralis is a reniform opening, leading from the tympanum into tho 
vS^tibule; its long diameter is directed horizontally, and its convex border is 
upwards. Tho opening in the recent state is closed by the lining membrane 



THE TYMPANUM. 


5 8 9 

common to both cavities, and is occupied by tlio base of the stapes. This mem- 
brane is placed opposite the membraua tympani, and is connected with it by the 
ossicula auditus. 

Tho fenestra rotunda is an oval aperture, placed at the bottom of a funnel- 
shaped depression, leading into tho cochlea. It is situated below and rather behind 

312, — View of Inner Wall of Tympanum. (Enlarged.) 



the fenestra ovalis, from which it is separated by a rounded elevation, the pro- 
montory; it is closed in tho recent state by a membrane (membrmia. tympani 
secundaria, Scarpa). This membrane is concave towards the tympanum, convex 
towards the cochlea. It consists of three layers: the external, or mucous, de- 
rived from the mucous lining of tho tympanum ; the internal, or serous, from the 
lining membrane of the cochlea ; and an intermediate, or fibrous layer. 

The promontory is a rounded hollow prominence, formed by the projection 
outwards of the first turn of the cochlea; it is placed between the fenestra?, and 
is furrowed on its surface by three small grooves, which lodge branches of the 
tympanic plexus. 

The rounded, eminence of the atfnmd actus Fall np it , tho prominence of the bony 
canal in which the portio dura is contained, traverse's the inner wall of the tym- 
panum above the fenestra ovalis, and behind that opening curves nearly vertically 
downwards along the posterior wall. 

Tho pyramid is a conical eminence, situated immediately behind the fenestra 
ovalis, and in front of the vertical portion of the eminence above described ; it is 
hollow in the interior, and contains the Stapedius muscle ; its summit projects 
forwards towards the fenestra ovalis, and presents a small aperture, which trans- 
mits the tendon of tlio muscle. Tho cavity in the pyramid is prolonged into a 
minute canal, which communicates with the aquieductus Fallopii, and transmit Is 
the nerve whir' supplies the Stapedius. 

The posterior wall of the tympanum is wider above than below, and presents for 
examination tlio 

Openings of the Mastoid Cells. 

These consist of one large irregular aperture, and several smaller openings, 
situated at tho nppor part of the posterior wall ; they load into canals, which 
communicate with large irregular cavities contained in the interior of the mastoid 
process. These cavities vary considerably in number, size, and form ; they aro 
lined by mucous membrane, continuous with that covering the cavity of the 
tympanum. + 

The anterior wall of the tympanum is wider above than below; it corresp#fids 
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with tho carotid canal, from which it is separated by a thin plate of bone ; it 
presents for examination tho 

Canal for tho Tensor tympani. Orifice of tho Eustachian Tube. 

The Processus Cochleariformis. 

The orifice of the canal for tho Tensor tympani, and the orifice of the Eustachian 
tubo, are situated at the upper part of the anterior wall, being separated from 
each other by a thin, delicate horizontal plate of bone, the processus cochleari- 
formis. These canals run from the tympanum forward, inward, and a little 
downward, to the retiring angle between the squamous and petrous portions of tho 
temporal bone. 

The canal for the Tensor tympani is the superior and the smaller of the two ; 
it is rounded, and lies beneath the upper surface of tho petrous bone, close to the 
hiatus Fallopii. The tympanic end of this canal forms a conical ominence, which 
is prolonged backwards into the cavity of the tympanum, and is perforated at its 
summit by an aperture, which transmits the tendon of the muscle contained in it. 
This eminence is sometimes called the anterior pyramid. The canal contains tho 
Tensor tympani muscle. 

The Eustachian tube is tho channel through which the tympanum communicates 
with the pharynx. Its length is from an inch and a half to two inches, and its 
direction downwards, forwards, arid inwards. It is formed partly of bone, partly 
of cartilage and fibrous tissue. 

The osseous portion is about half an inch in length. It commences in the lower 
part of tho anterior wall of tho tympanum, below the processus cochleariformis, 
and gradually narrowing, terminates in an oval dilated opening, at the angle of 
junction of the petrous and squamous portions, its extremity presenting a jagged 
margin, which serves for the attachment of the cartilaginous portion. 

The cartilaginous portion , abont an inch in length, is formed of a triangular plate 
of cartilage, curled upon itself, an interval being left below, between the margins 
of the cartilage, which is completed by fibrous tissue. Its canal is narrow behind, 
wide, expanded, and somewhat trumpet-shaped in front, terminating by an oval 
orifice, at the upper part and side of tho pharynx, behind the back part of tho 
inferior meatus. Through this canal the mucous mpinbrane of the pharynx is 
continuous with that which lines tho tympanum. 

The membrana tympani separates the cavity of the tympanum from the bottom 
of the external meatus. It is a thin semi-transparent membrane, nearly oval in 
form, somewhat broader above than below, and directed very obliquely downwards 
and inwards. Its circumference is contained in a groove at the inner end of the 
meatus, which skirts the circumference of this part excepting above. Tho handle 
of tho malleus descends vertically between the inner and middle layers of this 
membrane, as far down as its centre, where it is firmly attached, drawing tho 
membrane inwards, so that its outer surface is concave, its inner convex. 

Structure. This membrane is composed of three layers, an external (cuticular), 
a middle (fibrous), and an internal (mucous). The cuticular lining is derived from 
the integument lining the meatus. Tho fibrous layer consists of fibrous and elastic 
tissues ; some of tho fibres radiate from near the centre to the circumference : 
others aro arranged, in the form of a dense circular ring, round tho attached margin 
of the membrane. The mucous lining is derived from the mucous lining of the 
tympanum. Tho vessels pass to the membrana tympani along tho handle of tho 
malleus, and are distributed between its layers. 

Ossicles of tije Tympanum. (Fig. 313.) 

The tympanum is traversed by a chain of moveable bones, three in number, the 
malleus, incus, and stapes. The former is attached to the membrana tympani, the 
latter to the fenestra ovalis, the incus being placed between the two, to both of 
wW°li it is connooted by delicate articulations. 
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The Malleus , so named from its fancied rescmblanco to a hammer, consists of a 
head, neck, and throe processes : the handle or manubrium, the processus gracilis, 
and the processus brevis. 

The head is the large upper extremity of the bone ; it i:$ oval in shape, and 
articulates posteriorly with the incus, boing free in the rest of its extent. 

The neck is the narrow contracted part just beneath the head ; and below this 
is a prominence, to which the variou# processes are attached. 

The manubrium is a vertical process of bone, which is connected by its outer 
margin with the mombrana tympani. It decreases in size towards its extremity, 
where it is carved slightly forwards, and flattened from within outwards. 

The jproccssus gracilis is a long and very delicate process, which passes from 
the eminence below the neck forwards and outwards to the Glaserian fissure, to 
which it is connected by bone and ligamentous fibres. It gives attachment to the 
Laxator tympani . 

The 'processus hrevis is a slight conical projection, which springs from the root 
of the manubrium, and lies in contact with the mombrana tympani. Its summit 
gives attachment to the Tensor tympani. 

The Incus has received its name from its supposed resemblance to an anvil, but 

it is more like a bicuspid tooth, with two 
313. — The Small Bones of the Ear, soon roots, which differ in length, and are widely 
from the Outside. (Enlarged.) separated from each other. It consists of a 

body and t wo processes. 

The body is somewhat quadrilateral, bnt 
compressed laterally. Its summit is deeply 
concave, and articulates with the malleus; in 
the fresh state, it is covered with cartilage 
and lined with synovial membrane. 

The two processes diverge from ono an- 
other nearly at right angles. 

The short process , somewhat conical in 
shape, projects nearly horizontally back- 
wards, and is attached to the margin of the 
opening leading into the mastoid cells, by 
ligamentous fibres. 

The long process , longer and more slender than the preceding, descends nearly 
vertically behind the handle of the malleus, and bending inwards, terminates in a 
rounded globular projection, the os orhicnlare , or lenticular process, which is tipped 
with cartilage, and articulates with the head of the stapes. In the foetus the os 
orbiculare exists as a separate bone, but becomes united to the long process of the 
incus in the adult. 

The Stajies, so called from its close resemblance to a stirrup, consists of a head, 
neck, two branches, and a base. 

The head presents a depression, tipped with cartilage, which articulates with 
the os orbiculare. 

The neck , the constricted part of the bone below the head, receives the insertion 
of the Stapedius muscle. 

The two branches ( crura ) diverge from tho nock, and are connected at their 
extremities by a flattened, oval-shaped plate (the base), which forms the foot of 
the stirrup, and is fixed to the margin of the fenestra ovalis by ligamentous 
fibres. 

Ligmimts of the Ossicula . These small bones are connected with each other, 
and with the walls of the tympanum, by ligaments, and moved by small muscles. 
The articular surfaces of the malleus and incus, the orbicular process of the incus 
and head of the stapes, arc covered with cartilage, connected together by delicate 
capsular ligaments, and lined by synovial membrane. The ligaments connecting the 
ossicula with the wallR of the tympanum are three in number, one for each bone. 

The suspensory ligament of the malleus is a delicate, round bundle of fifapda, 
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which descends perpendicularly from the roof of the tympanum to tho head of tho 
malleus. 

The 'posterior ligament of the incus is a short, thick, ligamentous band, which 
connects tho extremity of the short process of the incus to the posterior wall of 
the tympanum, near the margin of the opening of the mastoid cells^ 

The annular ligament of the stapes connects the circumference of tho base of 
this bone to the margin of tho fenestra oval L A 

A suspensory ligament of the incus has been described by Arnold, descending 
from the roof of tho tympanum to the upper part of the incus, near its articulation 
with the malleus. 

The muscles of the tympanum are throe : — 

Tensor tympani. Laxator tympani. Stapedius. 

The Tensor tympani , the largest, is contained in a bony canal, above the osseous 
portion of the Eustachian tube, from which it is separated by the processus 
coclileariformis. It arises from the under surface of the petrous bone, from tho 
cartilaginons portion of the Eustachian tube, and from the osseous canal in which 
it is contained. Passing backwards, if terminates in a slender tendon which is 
reflected outwards over the processus coclileariformis, and is inserted into the 
handle of the malleus, near its root, it is supplied by a branch from tho otic 
ganglion. 

The Laxator tympani major ( Sdmmerring) arises from the spinous process of 
the sphenoid bone, and from the cartilaginous portion of the Eustachian tube, and 
passing backwards through tho Glaserian fissure, is inserted into the neck of 
the malleus, just above the processus gracilis. It is supplied by tho tympanic 
brauck of the facial. 

The Laxator tympani minor (Sdmmerring) arises from tho upper ami back part 
of the external meatus, passes forwards and inwards between the middle and 
inner layers of the rnembrana tympani, and is inserted into the handlo of tho 
malleus, and processus brevis. The Laxator tympani major is now very generally 
believed to be ligamentous and not muscular, and there seems little doubt that the 
structure described under the name of Laxator tympani minor is a ligament. 

The Siapeilius arises from tho sides of a conical cavity hollowed out of the 
interior x>f the pyramid : its tendon emerges from the orifice at the apex of the 
pyramid, and passing forwards, is inserted into tho neck of the stapes. Its surface 
is aponeurotic, its interior fleshy ; and its tendon occasionally contains a slender 
bony spine, which is constant in some mammalia. It is supplied by a filament 
from the facial nerve. 

Actions. The Tensor tympani draws the rnembrana tympani inwards, and thus 
heightens its tension. The Laxator tympani draws tho malleus outwards, and 
thus the tympanic membrane, especially at its fore part, is relaxed. The Stapedius 
depresses the back part of the base of the stapes, and raises its fore part. It 
probably compresses the contents of the vestibule. 

The mucous membra ne of the tympanum is thin, vascular, and continuous with 
the mucous membrane of tho pharynx, through the Eustachian tube. It invests 
tho ossicula, and the muscles and nerves contained in the tympanic cavity; forms 
the internal layer of the rnembrana tympani ; covers tho foramen rotundum ; and 
is reflected into the mastoid cells, which it lines throughout. In tho tympanum 
and mastoid cells, this membrane is pale, thin, slightly vascular, and covered with 
ciliated epithelium. In the osseous portion of the Eustachian tube, the membrane 
is thin ; but in the cartilaginous portion it is very thick, highly vascular, covered 
with laminar ciliated epithelium, and provided with numerous mucous glands. 

The arteries supplying the tympanum are five in number. Two of them are 
larger than the rest; viz., the tympanic branch of the internal maxillary, which 

S plies the rnembrana tympani ; and tbe stylo-mastoid branch of the posterior 
cular, which supplies tho back part of the tympanum and mastoid cells. The 
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smaller branches arc, the petrosal branch of the middle meningeal, and branches 
from the ascending pharyngeal and internal carotid. 

The veins of the tympanum terminate in the middle meningeal and pharyngeal 
veins, and, through theso, in the internal jugular. 

The nerves of the tympanum may bo divided into : i. Thoso supplying the muscles ; 
2. Those distributed to the lining membrane ; 3. Branches communicating with 
other nerves. 

Nerves to muscles. The Tensor tympani is supplied by a branch from the otic 
ganglion ; the Laxator tympani, and the Stapedius, by a filament from the facial 
(Sdmmerring). 

Tlio nerves distributed to the lining membrane aro derived from the tympanic 
plexus. 

Communications between the following nerves lake place in the tympanum : the 
tympanic branch from the petrous ganglion of the glosso-pharyngeal ; a filament 
from the carotid plexus ; a branch which joins the great superficial petrosal nerve 
from the Vidian ; and a branch to the otic ganglion (small superficial petrosal 
nerve). 

The tympanic branch of the glosso-pharyngeal (Jacobson’s nerve), enters tho 
tympanum by an aperture in its floor, close to the inner wall, and ascends on to tho 
promontory. It distributes filaments to tho lining membrane of tho tympanum, 
and divides into three branches, which are contained in grooves on tho promontory, 
and serve to connect this with other nerves. One branch runs in a groove, for- 
wards and downwards, to an aperture situated at the junction of the anterior and 
inner walls, just above tho floor, and enters the carotid canal, to oomm unicato with 
the carot id plexus of tho sympathet ic. The second branch is contained in a groovo 
which runs vertically upwards to an aperture on the inner wall of the tympanum, 
just beneath the anterior pyramid, and in front of the fenestra ovalis. The canal 
leading from this opens into the hiatus Eallopii, where the nerve contained in it 
joins the great petrosal nerve. The third branch ascends towards the anterior 
. iii-face of the petrous bone ; it then passes through a small aperture in tho 
sphenoid and temporal bones to tho exterior of the skull, and joins the otic gang- 
lion. As this nerve passes by the gangliform enlargement of tho facial, it has a 
connecting filament with it. 

The chorda tympani quits tho facial near tlio stylo-mastoid foramen, enters the 
tympanum at the base of tho pyramid, and arches forwards across its cavity 
between the handle of tho malleus and long process of the incus, to an opening 
internal to the fissura Glaseri. It is invested by a reflection of the lining mem- 
brane of tho tympanum. 

Internal Ear, or Laijtkinth. 

The internal ear is the essential part of the organ, receiving the ultimate dis- 
tribution of the auditory nerve. It is called the labyrinth , from the complexity of 
its shape, and consists of three parts : tho vestibule, semicircular canals, and 
cochlea. It is formed by a scries of cavities, channelled out of the substance of 
the petrous bone, communicating externally with the cavity of the tympanum, 
through the fenestra ovalis and rotunda ; and internally, with the meatus audito- 
rins internus, which contains the auditory nerve. Within the osseous labyrinth is 
contained the membranous labyrinth, upon which the ramifications of the auditory 
nerve are distributed. 

The Vestibule (fig. 314) is the common central cavity of comm unication between 
the parts of tlio internal ear. It is situated on tho inner side of the tympanum, 
behind the cochlea, and in front of tho semicircular canals. It is somewhat ovoidal 
in shape from before backwards, flattened from side to side, and measures about 
one-fifth of an inch from before backwards, as well as from above downwards, 
being narrower from without inwards. On its outer , or tympanic malt, is the 
fenestra ovalis, closed in the recent state, by tlio base of tho stapes, and ibp 
annular ligament.. On its inner wall , at the fore part, is a small circular depf?s- 

QQ 
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sion , fovea hemisphei'ica , which is perforated, at its anterior and inferior part, by 
several minute holes (macula cribrosa ), for the passage of the filaments of the audi- 
tory nerve ; and behind this depression is a vertical ridge, the pyramidal eminence. 
At the hinder part of the inner wall is the orifice of the aqucedudus vestibuli, which 
extends to the posterior surfaco of the petrous portion of the temporal bono. It 
transmits a small vein, and, according to some, contains a tubular prolongation of 
the lining membrane of the vestibule, which ends in a cul-de-sac, between the 
layers of the dura mater within the cranial cavity. On the upper wall or roof is a 
transversely-oval depression, fovea semi-elliptica , separated from the fovea hemi- 
spherica by the pyramidal eminence, already mentioned. Behind, the semicircular 
canals open into tho vestibule by five orifices. In front is a largo oval opening, 
which communicates witli the scala vestibuli of the cochlea by a single orifico, 
apertura scahv vestibuli cochlea i, 

Tho Semicircular canals are three bony canals, situated above and behind tho 
vestibule. They are of unequal length, compressed from side to side, and describo 
tho greater part of a circle. They measure about one one-twentietli of an inch in 
diameter, and each presents a dilatation at one end, called the ampulla , which 


314. — Tho Osseous Labyrinth laid open. (Enlarged.) 



measures more than twice tlio diameter of the tube. These canals open into tho 
vestibule by five orifices, one of tho apertures being common to two of tlio 
canals. 

The superior semicircular canal is vertical in direction, and stretches across 
the petrous portion of tho temporal bone, at right angles to its posterior surface : 
its arch forms a round projection on the anterior surface of the petrous bone. 
It describes about two- thirds of a circle. Its outer extremity, which is ampul- 
lated, commences by a distinct orifice in the upper part of the vestibule; the 
opposite end of the canal, which is not dilated, joins with the corresponding part of 
the posterior canal, and opens by a common orifice with it in the back part of tho 
vestibule. 

Th q posterior semicircular canal , also vertical in direction, is directed backwards 
nearly parallel to the posterior surface of the petrous bone : it is the longest of tho 
(hree, its ampullatcd end commencing at tho lower and back part of the vestibule 
itdSjpposito end joining to form the common canal already mentioned. 
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The external , or horizontal canal , is tlio shortest of the threo, its arch being 
directed outwards and backwards ; thus each semicircular canal stands at right 
angles to the other two. Its ampullatod end corresponds to the upper and outer 
angle of the vestibule, just above the fenestra ovalis ; its opposite end opens by a 
distinct orifice at the upper and back part of the vestibule. 

The Cochlea bears some resomblanco to a common snail-shell: it forms the 
anterior part of the labyrinth, is conical in form, and placed almost horizontally 
in front of the vestibule ; its apex is directed forwards and outwards towards the 
upper and front part of the inner wall of the tympanum ; its base corresponds 
with the anteiior depression at the bottom of the internal auditory mcatns, and 
is perforated by numerous apertures, for the passage of the cochlear branch of the 
^auditory nerve. It measures about a quarter of an inch in length, and its breadth 
towards the base is about the same. It consists of a coni cal- shaped central axis, 
the modiolus or columella ; of a canal wound spirally round the axis for two 
turns and a half, from tho base to the apex ; and of a delicate lamina (the lamina 
spiralis) contained within the canal, which follows its windings, and subdivides it 
into two. 

The central axis , or modiolus , is conical in form, and exton ds from the baso to 
the apex of the cochlea. Its baso its broad, corresponds with the first turn of the 
cochlea, and is perforated by numerous orifices, which transmits filament of 
the cochlear branch of the auditory nerve ; the axis diminishes rapidly in size in 
tho second coil, and terminates within tho last half coil, or cupola, in an expanded, 
delicate, bony lamella, which resembles (he half of a funnel, divided longitudinally, 
and called the infundibulum ; the broad part of this funnel is directed towards 
the summit of the cochlea, and blends with the last half-turn of the spiral canal 
of tho cochlea, (lie cupola. The outer surface of tlie modiolus is formed of tho 
wall of the spiral canal, and is dense in structure ; but its centre is channelled, as 
far as tho last half-coil, by numerous branching canals, which transmit nervous 
filaments in regular succession into the canal of the cochlea, or on to the surface 
of tho lamina spiralis. One of these, larger than the rest, occupies the centre of 
the modiolus, and is named the lubnlus centralis modioli ; it extends from the baso 
to the extremity of the modiolus, and transmits a small nerve and artery ( arteria 
centralis modioli). 

Tho spiral canal (fig. 315 ) takes two turns and a half round the modiolus. It 
is about an inch and a half in length, measured along its ofttor wall ; and diminishes 

3*5* — The Cochlea laid open. ( Ilnlarged.) 



gradually in size from the base to tlio summit, where it terminates in a cul-de-sac, 
the cupola, which forms the apex of tho cochlea. The commencement of this 
canal is about tho tenth of an inch in diameter : it diverges from tho modiolus 
towards the tympanum and vestibule, and presents three openings. One, tho 
fenestra rotunda , communicates with the tympanum: in the recent state, this 
aperture is closed by a menbrune, the mcmhraim iympani secundaria . Another^ 
aperture, of an oval form, enters the vestibule. Tho third is tlio aperture of fhe 
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aqucedncus cochlea ? loading to a minute funnel-shaped canal, which opens on the 
basilar surface of the petrous bone, and transmits a small vein. 

The interior of the spinal canal (fig. 316) is divided into three principal canals or 
scala? — viz. the Scaln Tympani, Sea la Vestibuli, and Scala Media, interposed 
between the other two. Projecting from the modiolus is a thin bony process, the 
lamina spiralis ossca, which consists of two thin lamellco of bone, between which 


316. — Longitudinal Section of the Cochlea, showing the relations 
of the ScnlfP, the Ganglion Spiral©, &c. 
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arc numerous canals for the passage of nervous filaments. Near the point where 
the osseous lamina is attached to the modiolus is a small canal, denominated by 
Rosenthal the canal is spiralis modioli , and occupied by a swelling of the cochlear 
nerve, in which ganglion-cells are found, the ganglion spirale , from which the 
nerves pass to the osseoiis lamina and organ of Corti. 

The osseous lamina extends only part of the distance between the modiolus and 
the outer bony wall of the cochlea. Near its outer end the periosteum swells iip 
into an elevation which is cfjled the limbus laminai spiralis (‘denticulate lamina* 
of Todd and Bowman) and this terminates in a grooved border the salens spiralis , 
(fig. 317), the edges of the groove being called the labium tympanicum and labium, 
nestilmlare respectively. From the labium tympanicum a thin membrane extends 
over to the bony wall of ilio coclilea, completing flic scala tympani. This mem- 
brane is called the membrana basilar is . At its outer attachment it swells out so 
as to form a thick triangular structure which was regarded as a muscle by Todd 
and Bowman (cochlearis) but is now recognised as ligamentous — the ligamenfmrt 
spirale. Between the labium vestibulare and tbo attachment of the membrane of 
Kcissncr, presently to be described, a very dolicate membrane extends over to the 
outer wall of the cochlea, running nearly parallel to the membrana basilaris. It 
was described by Corti, and covers over the organ which is called after his name, 
and is therefore called the membrana tectoria or membrane of Corti. Further in- 
wards, near the commencement of the limbus laminro spiralis, another delicate 
membrane, the membrane of Reissner , is attached to the vestibular surface of the 
periosteum of the osseous lapiina, and stretches across to the outer wall of the 
cochlea. The canal which lies below the osseous lamina and membrana ba- 
gilaris is the scala tympani ; that which is bounded by the osseous lamina and 
>membrano of Reissner tho scala vcstibuli ; whilo the space between the mem- 
brane of Roissnor and membrana basilaris is generally described as the Scala 
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media, Canalis mmibranacea , or Can alts cochlea^, and this istho nomenclature which 
will be used hero. Others, however, apply the name Canalis cochlecn only to the canal 
lying between the membrane of Keissner and the monibrana teotoria, which 
contains no object for description, while the space lying between tho membraua 
toetoria and rnembrana basilaris is described by itself as a fourth canal — the 


317 . — Floor of Seula Media, showing the Organ of Corti, &c. 



ductus cochlearis or ductus auditories.* The latter is the space in which the 
on/ati of Corti f is contained. Tin's organ (lig. 317 ) is situated upon the rnembrana 
basilaris, and appears at first sight as a papilla, winding spirally with the turns 
of this membrane throughout the whole length of the cochlea, from which 
circumstance it lias been designated the papilla spiralis. More accurately viewed, 
it is seen to bo composed of a series of arches rooting over the zona arcuata, 
estimated at over 3,000 in number. Tho base of these arches is said to be of 
uniform length in the whole', of the canal. The inner limb of the arch is formed 
by a fibre (internal fibres or rods of Corti) somewhat swollen at either ex- 
tremity. In connection with the lower extremity is a nuclear body. The space 
between the internal rod and the grooved margin of the sulcus spiralis is occupied 
by cylindrical epithelium. The external limb of the arch is formed by a similar 
series of fibres (external fibres or rods of Corti) said to be more numerous thau 
the internal, and the swollen upper extremities of the two rods aro articulated 
together, the inner overlapping tiio outer ; the crown of the arch approaches, but 
docs not touch, the rnembrana teotoria. Lying against the external rods are 
epithelial cells of various forms Those described by Corti, and called after him 
cells of Corti, are provided with hairs or cilia. There are several rows of these, 
alternating with which aro other epithelial cells terminating in a fine extremity above 
and below : these are called the cells of Dciters ; and beyond those again are tho 
ordinary epithelial cells of tho part, gradually diniinmishing in size. Kdlliker 
describes a reticular lamina as covering over the cells of Corti and Dciters. This 
is presumed to extend from tho arches of Corti to tho bony wall of the cochlea, 
fixing tho arches in their places, and is perforated by the cilia of the cells of Corti, 
but though its existence is undoubted, its external attachment is as yet uncertain. 
The exact termination of the nerves in tho organ of Corti is not as yet determined, 
but there sooms no doubt that this organ is to be regarded as the ‘ terminal appa- 
ratus of hearing’ as Henle names it.J 

The sealia media is closed above and below. The upper blind extremity is 

* In the description of the cochlea in former editions of this work tho membranes bounding 
the ductus auditorius, together with the organ contained between them were described together 
us the 4 lamina spiralis membranucea,’ while the membrane of Keissner was not recognised. 

+ Oorti’s original paper is in the ZeiUchrift f IVissen. Zool. iii. 109. 

X For further details the reader is referred to Kolliker's Gewrbetehre, 5th ed. ; Ileule’s 
8 ystc?natisvke Anatotim, or Quoin's Anatomy, edited by ISharpey, Thomson, and Clclaud^in 
ed. 1367. 
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attached to tho cupola at the upper part of the helicotrema, the lower end fits into 
the augle at tho commencement of the osseous lamina on the floor of the vestibule. 
Near this blind extremity the scala media receives tho canal is reunions (fig. 318), 
a very dolicato canal, by which the ductus cochlearis is brought into continuity 
with the saccule. 

The inner surface of the osseous labyrinth is lined by an exceedingly thin 
fibro- serous membrane, analogous to a periosteum, from its close adhesion to tho 
inner surface of these cavities, and performing the office of a serous membrane by 
its free surface, it lines the vestibule, and from this cavity is continued into the 
semicircular canals and the scala vestibuli of tho cochlea, and through the heli- 
cotrema into the scala tympani. Two delicate tubular processes are prolonged 
along the aqueducts of the vestibule and cochlea, to the inner surface of tho dura 
mater. This membrane is continued across the fenestra ovalis and rotunda, and 
consequently has no communication with the lining membrane of the tympanum. 
Its attached surface is rough and fibrous, and closely adherent to the bone ; its 
free surface is smooth and pale, covered with a layer of epithelium, and secretes a 
thin, limpid fluid, the aqua labyrinthi (perilymph [Blainville], liquor Gotunnii). 

The Membranous Labyrinth. 

The membranous labyrinth (fig. 31 8) is a closed membranous sac, containing 
fluid. The ramifications of the auditory nerve arc distributed upon tho wall of 
the sac. It has the same general form as the vestibule and semicircular canals in 
which it is enclosed ; but is considerably smaller, and separated from their lining 
membrane by the perilymph. 

The vestibular portion consists of two sacs, tho utricle and the saccule. 

The utricle is the larger of the two, of an oblong form, compressed laterally, and 
occupies the upper and back part of the vestibule, lying in contact with the fovea 
scini-elliptica. Numerous filamonts of tho auditory nerve are distributed on tho 

318. — Tho Membranous Labyrinth. (Enlarged 4 dinms.) 



wall of this sac ; and its cavity communicates behind with tho membranous semi- 
circular canals by five orifices. 

The saccule is the smaller of tho two vestibular sacs : it is globular in form, lies 
in tho fovea hemisph erica, near the opening of the vestibular scala of the cochlea, 
and receives numerous nervous filaments, which enter from the bottom of tho 
depression in which it is contained. Its cavity is apparently distinct from that 
of the utricle. 

yThe membranous semicircular canals are about one-third the diameter of the 
osseous canals but in number, shape, and general form thoy are precisely similar ; 
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they aro hollow, and open by five orifices into the utricle, ono opening being 
common to two canals. Their ampul to are thicker than the rest of the tubes, 
and nearly fill the cavities in which they are contained. 

The membranous labyrinth is held in its position by the numerous nervous 
filaments distributed to the utricle, to the saccule, and to the ampulla of each 
canal. These nerves enter the vestibule through the minute apertures on its 
inner wall. 

Structure. The wall of the membranous labyrinth is semi-transparent, and 
consists of three layers. The outer layer is a loose and fiocculcnt tissue, containing 
blood-vessels and numerous pigment-cells, analogous to those in the choroid. Tlio 
'middle layer , thicker and more transparent, bears some resemblance to the hyaloid 
membrane, but it presents in parts marks of longitudinal fibrillation and elongated 
nuclei on the addition of acetic acid. Tho inner layer is formed of polygonal 
nucleated epithelial cells, which secrete the endolympb, 

The endolymph (liquor Scaqw) is a limpid, serous fluid, which fills tho mem- 
branous labyrinth ; in composition, it closely resembles tho perilymph. 

Tho otoliths are two small rounded bodies, consisting of a mass of minute 
crystalline grains of carbonate of lime, held together in a mesh of delicate fibrous 
tissue, and contained in tho wall of the utricle and saccule, opposite tho distribu- 
tion of the nerves. A calcareous material is also, according to Bowman, sparingly 
scattered in the colls lining tho ampulla of each semicircular canal. 

The Art( iries of the labyrinth are the internal auditory, from the basilar or 
superior cerebellar, the stylo-mastoid, from tho posterior auricular, and, occasion- 
ally, branches from the occipital. Tho internal auditory divides at the bottom of 
the internal meatus into two branches, cochlear and vestibular. 

The cochlear branch subdivides into from twelve to fourteen twigs, which 
traverse the canals in the modiolus, and are distributed, in the form of a capillary 
network, in the substance of the lamina spiralis. 

The vestibular branches accompany the nerves, and are distributed, in the form 
of a minute capillary network, in the substance of Iho membranous labyrinth. 

Tho Veins of the vestibule and semicircular canals accompany the arteries, and, 
receiving those of Die cochlea at tlm base of the modiolus, terminate in the superior 
petrosal sinus. 

The Auditory nerve , Die special nerve of the sense of hearing, divides, at tho 
bottom of the internal auditory meatus, into two branches, the cochlear and ves- 
tibular. Tho trunk of the nerve, as well as the branches, contains numerous 
ganglion-cells with caudate prolongations. 

The vestibular nerve , the posterior of tho two, divides into three branches, 
superior, middle, and inferior. 

The superior vestibular branch, the largest, divides into numerous filaments, 
which pass through minute openings at the upper and back part of tho cul-de-sac 
at the bottom of the meatus, and entering the vestibule, arc distributed to the 
utricle, and to the ampulla of the external and superior semicircular canals. 

Tho middle vestibular branch consists of numerous filaments, which enter tho 
vestibulo by a smaller cluster of foramina, placed below those above-mentioned, 
and which correspond to the bottom of the fovea heraispherica ; they are distributed 
■bo tlio saccule. 

The inferior and smallest branch passes backwards in a canal behind the 
foramina for the nerves of the saccule, and is distributed to the ampulla of the 
posterior semicircular canal. 

Tho nervous filaments cuter Die am pullary enlargement at a deep depression 
seen on their external surface, and a corresponding elevation is soen within, the 
nerve-fibres ending in loops, and in free extremities. In the utricle and saccule, 
the nervo fibres spread out, some blending with calcareous matter, others radia- 
ting on the inner surface of the wall of each cavity, becoming blended with a layer 
of nucleated cells, and terminating in a thin fibrous film. 

The cochlear nerve divides into numerous filaments at the base of the modulus, 
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which ascend along its canals, and, then, bending outwards at right angles, pass 
between tlio plates of the bony lamina spiralis, close to its tympanic surface. 
Betw een the plates of the spiral lamina, the nerves form a plexus, which contains 
ganglion-cells ; and from the margin of the osseous zone, branches of this plexus 
are distributed to the membranous part of tho septum, where they are arranged 
in small, conical-shaped bundles, parallel with one another. Tho filaments which 
supply the apical portion of the lamina spiralis are conducted to this part through 
thp tubulus centralis modioli. 



Organs of Digestion. 

1 1 HE Apparatus for the digestion of the food consists of tho alimentary canal, 
and of certain accessory organs. 

The alimentary canal is a museulo-mombranous tube, about thirty feet in length, 
extending from the mouth to the anus, and lined throughout its entire extent by 
mucous membrane. It has received different names in the various parts of its 
course: at its coni men cement, the mouth, we find provision made for the 
mechanical division of the food (mastication), and for its admixture with a fluid 
secreted by the salivary glands (insalivation); beyond this are the organs of de- 
glutition, the pharynx and the oesophagus, which convey the food into that part of 
tho alimentary canal (the stomach) in which the principal chemical changes 
occur ; ill the stomach, the reduction and solution of the food takes place; in the 
small intestines, the nutritive principles of the food (the chyle), by its admixture 
with the bile and pancreatic fluid, are separated from that portion which passes 
into the largo intestine, most of which is expelled from the system. 
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Tho Mouth (iig. 319) is placed at the commencement of the alimentary canal ; it ^ 
is a nearly oval-shaped cavity, in which the mastication of the foot takes place, tt ■ 
is bounded, in front, by the lips ; laterally, by the cheeks and the alveolar pro- ; 
cesses of the upper and lower jatf ; above, by the hard palate and teeth of tho * 
upper jaw ; below, by the tongue, and by the mucous membrane stretched between,’ 
the under surface of that organ and tho inner surface of the jaws, and by the teeth! 
of the lower jaw ; behind, by the soft palate and fauces. 

Tho mucous membrane lining the mouth, is continuous with the integument at 
tho free margin of the lips, and With the mucous lining of the fauces behind ; it is 
of a rose-pink tinge during life, and very thick where it covers the hard parts 
bounding the cavity. 

The Lies are two fleshy folds, which surround tho orifice of tho mouth, formed 
externally of integument, and internally of mucous membrane, betweon which is 
found tho Orbicularis oris muscle, the coronary vessels, some nerves, areolar tissue, 
and fat, and numerous small labial glands. The inner surface of each lip is con- 
nected in the middle lino to the gum of the corresponding jaw by a fold of mucous 
membrane, the framum lahii superior Is and inferior is, the former being the larger 
of the two. 

The labial ylands are situated between the mucous membrane and the Orbicularis 
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oris, round the orifice of the mouth. They are roundod in form, about tho size 
of small peas, their ducts opening by small orifices upon the mucous membrane. 
In structure, they resemble tho other salivary glands. 

The Cheeks form the sides of the face, and are continuous in front with tho 
lips. Thoy are composed, externally, of integument ; internally, of mucous mem- 
brane, and between the two, of a muscular stratum, besides a largo quantity of 
fat, areolar tissue, vessels, nerves, and buccal glands. 

The mucous membrane lining tho cheek, is reflected above and below upon the 
gums, and is continuous behind with tho lining mornbrano of the soft palate. 
Opposito tho second molar tooth of the upper jaw is a papilla, the summit of 


319. — Sectionul View of the Nose, Mouth, Pharynx, etc. 



which presents the aperture of the duct of tho parotid gland. Thb principal 
musclo of the cheek is the. Buccinator ; but numerous other muscles enter into its 
formation ; viz., the Zygomotici, Masseter, and Platysma myoides. 

The buccal glands are placed between the mucous membrane and Buccinator 
muscle : they are similar in . structure to the labial glands, but smaller. Two or 
three, of larger size than the rest, are placed between the Masseter and Buccinator 
muscles ; their ducts opep into the mouth, opposite the laBt molar tooth. They are 
called malar glands . ’ 

The Gums are composed of a dense fibrous tissue, closely connected to the 
periosteum of the alveolar j processes, and surrounding the necks of tjBc., teeth. They 
are covered by smooth and vascular mucous membrane, which is remarkable fot its 
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limited sensibility. Around tlio necks of the teeth, this membrane proscnts 
numerous fine papilla) ; and from this point it is reflected in the alveolus, where 
it is continuous with tho periosteal membrane lining that cavity. 

The Teeth. 

The human subject is provided with two sets of teeth, which make their appear- 
ance at different periods of life. The first set appear in childhood, and are called 
the temporary , deciduous , or milk teeth . The second set, which also appear at an 
early period, continue until old ago, and arc named permanent . 

The temporary teeth arc twenty in numbor ; lour incisors, two canine, and four 
molars, in each jaw. 

The permanent teeth are thirty-two in number ; four incisors, two central and 
two lateral, two canine, four bicuspids, and six molars, in each jaw. 

General characters . Each tooth consists of three portions: tho crown, or body, 

320. — Tho Permanent Teeth. External View. 
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projecting above the gum ; the roo t, or f ang» ontirely concealed within the alveolus 
and tho neck, tho constricted porfionTBetween the other two. 

The roots of the teeth are firmly implanted within the ulveoli : these depressions 
aro lined with periosteum, which is reflected on toThe tooth at the point of the 
fang, and covers it as far as the neck. At the margin of tho alveolus, the peri- 
osteum becomes continuous with tlie fibrous structure of the gums. 


Permanent Teeth. 

The Incisors, or cutting teeth, are so named from their presenting a sharp, 
cutting edge* adapted for cutting the food. They are eight in number, and form 
the four front teeth in each jaw. * 
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The crmvn is directed vertically, is wedge-like in form, being bevelled at tlio 
expense of its posterior surface, so as to terminate in a sharp, horizontal cutting 
edge, which, before being subject to attrition, prosents threo small prominent 
points. It is convex, smooth, and highly polished in front ; slightly concave 
behind, where it is frequently marked by slight longitudinal furrows. 

The neck is constricted. 

The fawj is long, single, conical, transversely flattened, thicker before than 
behind, and slightly grooved on each side in tho longitudinal direction. 

The incisor s of the upper jaw are altogether larger and stronger than those 
of the lower jaw. They are directed obliquely downwards and forwards. Tho 
two central ones are larger than the two lateral, and their free odges are sharp 
and chisel-like, being bevelled at the expense of their posterior edge : the root is 
more rounded. 

The incisors of the lower jaw are smaller than the upper : tho two central 
ones are smaller than the two lateral, and are the smallest of all tho incisor 
teeth. 

The Canine Teeth ( cuspidati ) are four in number, two in the upper, and two 
in the lower jaw ; one being placed behind each lateral incisor. They are larger 
and stronger than the incisors, especially the root, which sinks deeply into the 
jaw, and causes a well-marked prominence upon its surface. 

The crown is largo and conical, very convex in front, a little hollowed and 
uneven posteriorly, and tapering to a blunted point, or cusp, which rises above tho 
level of tho other teeth. 

The root is single, but longer and thicker than that of the incisors, conical in 
form, compressed laterally, and marked by a slight groove on each side. 

Tho upper canine teeth (vulgarly called oye-toeth) are larger aud longer than the 
two lower, and situated a little behind them. 

The lower canine teeth are placed in front of the upper, so that their summits 
correspond to the interval between the upper canine tooth and the neighbouring 
incisors on each side. 

The Bicusptd Teeth (small, or false molars) are eight in number, four in each 
jaw, two being placed immediately behind each of the canine teeth. They are 
smaller aud shorter than the canine. 

The crown is compressed from without inwards, and surmounted by two pyra- 
midal eminences, or cusps, separated by a groove, hence their name, bicuspidale. 
Tho outer of these cusps is larger and more prominent than the inner. 

The neck is oval. 

Tho root is generally single, compressed, and presents a deep groove on each 
side, which indicates a tendency in the root to become double. The apex is gene- 
rally bifid. 

The upper bicuspids aro larger, and present a greater tendency to the division 
of their roots than tho lower': this is especially marked in the second upper 
bicuspid. 

The Molar Teeth (? nulticuspidult ’, true, or large molars) are the largest of tho 
permanent set, and are adapted, from the great breadth of their crowns, for grinding 
and pounding the food. They are twelve in number, six in each jaw, three being 
placed behind each of the posterior bicuspids. 

Tho crown is nearly cubical in form, rounded on each of its lateral surfaces, 
flattened in front and behind ; the upper surface being surmounted by four or five 
tubercles, or cusps (four in tho upper, five in the lower molars), separated from 
each other by a crucial depression, hence their name, multicuspidati. 

The neck is distinct, large, and rounded. 

The rout is subdivided into from two to five fangs, each of which presents an 
aperture at its summit. 

. The first molar tooth" is the largest and broadest of all: its crown has usually 
five cusps, threo outer and two inner. In the upper jaw, the mot consists of 
threes fangs, widely separated from one another, two being external, the other 
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internal. Tlio latter is the largest and the longest, slightly grooved, and somc- 
iimes bifid. In the lower jaw, the root consists of two fangs, one being placed in 
front, the other behind : they aro both compressed from before backwards, and 
grooved on their contiguous faces, indicating a tendency to division. 

The second molar is a little smaller than the first. 

The crown has four cusps in the upper, and five in the lower jaw. 

The root has three fangs in the upper jaw, and two in the lower, tho characters 
of which aro similar to tho preceding tooth. 

Tho third molar tooth is called the vnsdom tooth ( dens sapiential), from its late 
appearance through tho gum. It is smaller than the others, and its axis is directed 
inwards. 

Tho crown is small and rounded, and furnished with throe tubercles. 

Tho root is generally single, short, conical, slightly curved, and grooved so as. 
to present traces of a subdivision into throe fangs in tho upper, and two in tho 
lower jaw. 


Temporary Tektit. 

The temporary, or milk tooth, are smaller, but resemble in form those of tho 
permanent set. The hinder of tho two temporary molars is the largest of all tho 


321. — Tlio Temporary, or Milk Tectli. 
External View. 
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milk teeth, and is succeeded by tho second permanent bicuspid. The first upper 
molar has only three cusps, two external, ono internal : tho second upper molar 
has four cusps. The first lower molar has four cusps : the second lower molar 
has fivo. The fangs of the temporary molar teeth aro smaller, and more diverging 
than thoso of the permanent sot ; but, in other respects, bear a strong resemblance 
to them. 

Structure . On making a vertical section of a tooth (fig. 322), a hollow cavity 
will be found in the interior. This cavity is situated at the base of the crown, 
and is continuous with a canal which traverses the centre of each fang, and opens 
by a minute orifice at its extremity. The shape of the cavity corresponds some- 
what with that of the tooth : it forms what is called the pulp cavity , and contains 
a soft, highly vascular, and sensitive substance, tho dental pulp. Tho palp is 
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pid Tooth. (Magnified.) 


richly supplied with vessels and nerves, which enter the cavity through the small 
.aperture at the point of each fang. 

The solid portion of the tooth consists of three distinct 
structures, viz., ivory (tooth-bone, or dentine), which forms 3 22 - — Vertical Section 

the larger portion of the tooth ; enamel, which covers the a ^ 0 ^ ftr -*- 00 * • 

exposed part, or crown ; and the cortical substance, or 
cement (crusta petrosa), which is disposed as a thin layer 
on the surface of the fang. 

The Ivoky, or dentine (fig. 323), forms the principal 
mass of a tooth ; in its central part is the cavity enclosing 
the pulp. It is a modification of the osseous tissue, from 
which it differs, however, in structure and chemical com- 
position. On examination with the microscope, it is seen 
to consist of a number of minute wavy and branching tubes, 

having distinct parieies. They arc called the denial tubali, and aro embedded in 
a dense homogeneous substance, the intertubular tissue. 

The denial tubnli are placed parallel with one another, and opeu at their inner 
ends iuto the pulp cavity. They pursue a wavy and undulatiug course towards 
the periphery. The direction of these tubes varies ; they arc vertical in the upper 
portion of the crown, oblique in the neck and 

upper part of the root, and towards the lower part 323. — Vertical Section of a TUcus- 
of the root they are inclined downwards. The Tooth. (Magnified.) 

tubuli, at their commencement, are about 45 4 li0 0 f 
an inch in diameter ; in their course they divide 
and subdivide dichotomously, so as to give to the 
cut surface of the dentine a striated appearance. 

From the sides of the tubes, especially in tho fang, 
ramifications of extreme minuteness are given oif, 
which join together in loops in the intertubular 
substance, or terminate in small dilatations, from 
which branches are given off. Near the periphery 
of the dentine, the finer ramifications of the tubuli 
terminate in a somewhat similar manner. In the 
fang those ramifications occasionally pass into 
the crusta petrosa. The dental tubuli have com- 
paratively thick walls, and contain, according to 
Mr. Tomes, slender cylindrical prolongations of 
the pulp- tissue. 

The interfubular substance is translucent, finely 
granular, and contains the chief part of the earthy 
matter of tho dentine. After the earthy matter 
has been removed, by steeping a tooth in weak 
acid, the animal basis remaining is described by 
Henle as consisting of bundles of pale, granular, 

flattened fibres, runuing parallel witli tho tubes ; but by Mr. Nasmyth as consist- 
ing of a mass of brick^shaped cells surrounding the tubules. By Czcrmak and 
Mr. Saltar it is supposed to consist of laminae which run parallel with the pulp 
cavity, across the direction of the tubes. 

Chemical Composition. According to Berzelius and Bibra, dentine consists of 
28 parts of animal, and 72 of earthy matter. The animal matter is resolvable by 
boiling into gelatin. The earthy matter consists of phosphate of lime, carbonate 
of lime, a trace of fluoride of calcium, phosphate of magnesia, and other salts. 

The Enamel is the hardest and most compact part of a tooth, and forms a thin 
crust over the exposed ^art of tho crown, as far as the commencement of the fang. 
Tt is* thickest on the grinding surface of the crown, until worn away by attrition, 
and becomes thinned towards the neck. It consists of a congeries of minute 
hexagonal rods. They lie parallel with one another, resting by one extremity 
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upon the dentine, which presents a number of minute depressions for their 
reception ; and forming the free surface of the crown by the other extremity. 
These fibres are directod vertically on the summit of the crown, horizontally at 
the sides ; they are about the ttfuv °f an bich in diameter, and pursue a more or 
less wavy course, which gives to the cut surface of the enamel the appearance of a 
series of concentric lines. 

Numerous minute imterstices intervene between the enamel-fibres near their 
dentinal surface, a provision calculated to allow of tho permeation of fluids from 
the dentinal tubuli into tho substance of the enamel. The enamel-rods consist of 
solid hexagonal or four-sided prisms, connected by their surfaces and ends, a%d 
filled with calcareous matter. If the latter is removed, by weak acid, from newly- 
formed or growing enamel, it will bo found to present a network of delicate 
prismatic cells of animal matter. 

Chemical Composition. According to Bibra, enamel consists of 96*5 per cent, 
of earthy mattor, and 3*5 per cent, of animal matter. The earthy matter consists 
of phosphate of lime, with traces of fluorido of calcium, carbonate of lime, plios- 
pliato of magnesia, and other salts. 

The Cortical Substance, or cement (crasta pdrosa ), is disposed as a thin 
layer on the roots of the teeth, from the termination of the enamel, as far as tho 
apex of the fang, where it is usually very thick. [11 structure and chemical com- 
position, it resembles bone. Jt contains, sparingly, tho lacuna) and canaliculi which 
characterise true bone ; the lacunas placed near the surface, have the canaliculi 
radiating from the side of the lacunas towards the periodontal membrane ; and 
those more deeply placed, join with the adjacent dental tubuli. In the thicker 
portions of the crusta petrosa, tho lamella) and Haversian canals peculiar to bone 
are also found. As age advances, the cement increases in thickness, and gives 
rise to those bony growths, or exostoses, so common in tho teeth of tho aged ; tho 
pulp cavity becomes also paitially filled up by a hard substance, intermediate in 
structure between dentine and bone ( [osteo-dentine , Owen ; secondary dentine, 
Tomos). It appears to be formed by a slow conversion of the dental pulp, which 
shrinks, or oven disappears. 

Development of the Teeth. (Figs. 324 to 329.) 

According to tho observations of Arnold and Goodsir, the teeth arc developed 
from the mucous membrane covering the edges of the maxillary arches. About 
the sixth week of foetal life (lig. 324), the mucous membrane covering the edge of 
tho upper jaw, presents a semicircular depression or groove : this is tho primitive 
dental groove (Goodsir), from the floor of which the germs of the ten deciduous 
or milk teeth are developed. The germ of each tooth is formed by a conical 
elevation or papilla of mucous membrane (fig. 325) which constitutes the rudimen- 
tary pulp of a milk tooth. Tho germs of the milk tooth make tlicir appearanco in 
the following order: at the seventh week, the germ of the first molar of tho 
upper jaw appears; at the eighth week, that for tho canine tooth is developed; 
the two incisor papilla) appear about the ninth week (the central preceding tho 
lateral) : lastly, the second molar papilla is seen at the tenth week, behind tho 
anterior molar. The teeth of tho lower jaw appear rather later, tho first molar 
papilla being only just visible at tho seventh week ; and the tenth papilla not; 
being developed before the eleventh week. This completes the first or papillary 
stago of their development. 

The dental groove now becomes contracted, its margins thickened and 
prominent, and the groove is converted into follicles for the reception of the 
papilla), by tho growth of membranous septa, which pass across the groove 
between its borders (fig. 326). Tho follicles by this means become the alveoli, 
lined by periosteum, from the bottom of which the process of the mucous mem- 
brane of the gum rises, which is the germ of the future tooth. The follicle for 
the first molar is complete about the tenth week ; tho canine follows jpext, 
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succeeded by tho follicles for tlio incisors, 
which are completed abo\it tho eleventh or 
twelfth week; and, lastly, tho follicle of the 
posterior molar is completed about tho four- 
teenth week. Theso changes constitute the 
second or follicular stage. 

About the thirteenth week, tho papillre begin 
to grow rapidly, project from the follicles, and 
assume a form corresponding with that of tlio 
future teeth : the follicles soon become deeper, 
and from their margins small membranous 
processes, or opercula, arc developed, which, 
meeting, unite and form a lid to the now. closed 
cavity (fig. 325). These processes correspond 
in shape to tho form of tho crown of the 
tooth, and in number to tho tubercles on its 
surface. The follicles of the incisor teeth have 
two opercula, the canine three, and the molars 
four or five each. The follicles are thus con- 
verted into dental sacs, and the contained 
papillm become pulps. The lips of the dental 
groove gradually .advance over the follicles from 
behind forwards, and, uniting, gradually ob- 
literate it. This completes the third or saccular 
stage, which takes place about tho end of the 
fifteenth week. 

The deep portion of the primitive dental 
groove is now closod in ; but the more super- 
ficial portion, near the surface of the gum, 
still remains open ; it is called, by Mr. Good sir, 
the sccmdary denial groove , ; from it are 
developed the ten anterior permanent teeth. 
About the fourteenth week, certain lunated 
depressions are formed, one behind each of 
the sacs of the rudimentary milk teeth. They 
are ten in number in each jaw, and are 
formed successively from before backwards ; 
they are the rudimentary follicles of the four 
permanent incisors, the two canine, and tho 
four bicuspids. As the secondary dental groove 
closes in, the follicles become closed cavities of 
reserve (fig. 327). The cavities soon elongate 
and recede from the surface into the substance 
of the gum, behind the sacs of the deciduous 
teeth, and a papilla projects from the bottom of 
each, which is the germ of the permanent 
„ tooth ; at the same time, ono or more opercula 
are developed from the sides of the cavity ; 
and theso uniting, divide it into two portions ; 
the lower portion containing the papilla of 
the permanent tooth, the upper narrower por- 
tion becoming gradually contracted in the same 
way that the primitive Rental groove was 
obliterated over the sacs of the deciduous teeth 
(fig. 328). 

Tho six posterior ' permanent teeth in 
cachujaw, three on each side, arise from 
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successive extensions backwards of the back part of the primitive dental groove. 
During the fourth month, that portion of the dental groove which lies behind the 
last temporary raollar follicle, remains open, and from it is developed the papilla, 
the rudiment of the first permanent molar. The follicle in which it is contained, 
becomes closed by its oporculum, and the upper part of the now-formed sac 
elongates backwards to form a cavity of reserve, in which the papilla of the 
second permanent molar appears at the seventh month after birth. After a con- 
siderable interval during* which the sacs of tho first and second permanent molars 
have considerably increased in size, the remainder of the cavity of reserve presents 
for tho last time a series of changes similar to the preceding, and gives rise to 
the sac and papilla of the wisdom-teeth, which appear at the sixth year. 

Growth of the Teeth . As soon as the dental sacs are formed by the closing in 
of the follicles, they gradually enlarge, as well as tlicir contained papilla?. Each 
sac consists of two layers : an internal, highly vascular layer, lined by epithelium ; 
and an external or areolo- fibrous mombrane, analogous to the corium of the mucous 
membrane. 

Tho denial pulps soon become moulded to the form of the future teeth, and are 
adherent by their bases io the bottom of the dental sacs ; in the case of the molars 
the base of tho pulp is divided into two or more portions, which form the future 
fangs. During tho fourth or fifth month of foetal life, a thin lamina or cap of den- 
tine is formed on the most prominent point of the pulp of all the milk teeth. In the 
incisor and canine teeth, this newly-formed lamina has the form of a hollow cone ; 
in the molar teeth, as many separate lamina? are found as there are eminence upon 
its crown. Thc?se lamina? grow at the expenso of the pulp-substance, increasing 
in breadth by a growth round their margins, and in thickness by a similar forma- 
tion in its substance ; the separate cones (if a molar tooth) ultimately coalesce, and 
the crown is completely formed. The pulp now becomes constricted, so as to form 
the cervix ; and the remaining portion becomes narrow and elongated, to form the 
fang. Tho growth of dentine takes place from the surface towards the interior, 
until nothing but the small pulp-cavity remains in tho centro of the tooth, com- 
municating by the aperture left at tho point of each fang with the dental vessels 
and nerves. 

As soon as the formation of the dentine has commenced, there is developed 
from the inner wall of tho dental sac a soft pulpy mass, the enamel organ, which 
is intimately united to the surface of the dental pulp, or its cap of dentine.. It 
consists of a mosh of fibres, clastic and spongy, containing within its reticulations 
fluid albumen ; and at the point of junction of each fibre, a transparent nucleus is 
visible. The surface towards tho dentinal pulp is covered by a layer of elongated 
nucleated cells, the enamel membrane . The deposition of the enamel takes place 
on the outer surface of the cap of dentine. 

The cementum appears to be formed at a later period of life, by the periodontal 
membrane, extending from the margin of the enamel downwards. 

Eruption . When the calcification of the different tissues of the tooth is suffi- 
ciently advancod to enable it to bear the pressure to which it will bo afterwards 
subjected, its eruption takes place, the tooth making its way through the gum. 
Tho,gum is absorbed by tho pressure of tho crown of the tooth against it, which 
is itself pressed up by the increasing size of the fang (fig. 327). At the same 
time, the septa between the dental sacs, at first fibrous in Structure, ossify, and 
constitute the alveoli ; these firmly embrace the nocks of the teeth, and afford them 
a solid basis of support. 

The eruption of the temporary teeth commences at the seventh month, and is 
complete about tho end of the second year, those of the lower jaw preceding the 
upper. 

The periods for the eruption of tho temporary set arc : 

7th month, central incisors. 14th to 20th month, canine. 

7th to loth mouth, lateral incisors. 18th to 36th month, posterior molars. 

12th to 14th month, anterior molars. * 
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Calcification of the permanent teeth commences a little before birth, and pro- 
ceeds in the following order in tlie upper jaw, in the lower jaw a little earlior : — 
First molar, five or six months ; tlio central incisor, a little later ; lateral incisors 
and canine, about the eighth or ninth month ; the bicuspids, at the second year ; 
second molar, five or six years ; wisdom-tooth, about twelve years. 

Previous to the permanent teeth penetrating the gum, the bony partitions 
which separate their sacs from the deciduous teeth are absorbed, the langs of the 
tomporary teeth disappear, and the permanent teeth become placed under the loose 
crowns of tho deciduous teeth ; the latter finally become detached, and the perma- 
nent teeth take tlieir placo in the mouth. 

The eruption of the permanent teeth takes place at the following periods, the 
teeth of the lower jaw preceding those of the upper by a short interval : — 

6 1 years, first molars. 10th year, second bicuspid. 

7th year, two middle incisors. 1 ith to 12th year, canine. 

8th year, two lateral incisors. 12th to 13th year, second molars. 

9th year, first bicuspid. «7lh to 21st year, wisdom-teeth. 

* The Palate. 

The Palate forms the roof of the mouth ; it consists of two portions, the hard 
palate in front, the soft palate behind. 

The hard palate is bounded in front and at the sides by the alveolar arches 
and gums ; behind, it is continuous with the soft palate. It is covered by a dense 
structure, formed by the periosteum and mucous membrane of the mouth, which 
arc intimately adherent together. Along tlie middle line is a linear ridge or raphe, 
which terminates anteriorly in a small papilla, corresponding with tlie inferior 
opening of the anterior palatine fossa. Tins papilla receives filaments from the 
n&so-palatine .and .anterior- palatine nerves* On either side and in front of the 
raphe, the mucous membrane is thick, pale in colour, and corrugated ; behind, it is 
thin, smooth, and of a deeper colour : it is covered with squamous epithelium, and 
furnished with numerous glands (palatal glands), which lie between the mucous 
membrane and the surface of the bone. 

The soft palate {Velum pendulum pdlati) is a moveable fold, suspended from 
the posterior border of the hard palate, and forming an incomplete) septum between 
the jnouth and pharynx. It consists of a fold of mucous membrane, enclosing 
muscular fibres, an aponeurosis, vessels, nerves, and mucous glauds. When occu- 
pying its usual position (i.e. relaxed and pendent), its anterior surface is concave, 
continuous with the roof of the mouth, and marked by a median ridge or raphe, 
which indicates its original separation into two lateral halves. Its posterior 
surface is convex, and continuous with the mucous membrane covering the floor 
of the posterior nares. Its upper border is attached to the posterior margin of 
tho hard palate, and its sides are blended with the pharynx. Its lower border 
is free. 

Hanging from the middle of its lower border is a small conical-shaped pendu- 
lous process, the uvula ; and arching outwards and downwards from the base of 
the uvula on each side, are two curved folds of mucous membrane, containing 
muscular fibres, called the arches or pillars of the soft jtalate. 

Tho anteHor pillar runs downwards and forwards to tho side of the base of 
the tongue, and is formed by the projection of the Falato glossus muscle, covered 
by mucous membrane. 

The posterior pillars are nearer to each other and larger than the anterior ; 
they run downwards and backwards to the sides of tho pharynx, and aro formed 
by the projection q{ the Palato-pharyngei muscles, covered by mucous mombrano. 
The anterior and posterior pillars are separated below by a triangular interval, in 
which the tonsil is lodged. 

The space left between the arches of the palate on the two sides is called the 
isthrrAis of the fauces, it is bounded above by tho free margin of the palate ; 
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below, by tbe tongno ; and on each side, by the pillars of the soft palate and 
tonsils. 

The mucous membrane of the soft palato is thin, and cohered with squamous 
epithelium on both surfaces, excepting near the orifice of the Eustachian tube, 
where it is columnar and ciliated. The palatine glands form a continuous layer 
on its posterior surface and round the uvula. 

The aponeurosis of the soft palato is a thin, but firm fibrous layer, attached above 
to tho hard palato, and becoming thinner towards the free margin of the velum. 
It is blended with the aponeurotic tendon of the Tensor palati muscle. 

/ The muscles of the soft palato are fivo on each side : the Levator palati, Tensor 
palati, Palato-glossus, Palato- ph ary n go us, and Azygos uvula) (see p. 229). 
i The tonsils (amygdala*,) are two glandular organs, situated ono on each side of 
the fauces, between the anterior and posterior pillars of the soft palate. They are 
of a rounded form, and va*y considerably in size in different individuals. Exter- 
nally, the tonsil is in relation with the inner surface of the Superior constrictor, 
and with the internal carotid and ascending pharyngeal arteries, and corresponds 
to the angle of tho lower jaw. Its inner surface presents from twelve to fifteen 
orifices, leading into small recesses, from which numerous follicles branch out into 
the substance of the gland. These follicles are lined by a continuation of the 
mucous membrane of tho pharynx, covered with epithelium, their walls being 
formed by a layer of closed capsules embedded in the submucous tissue. These 
capsules are analogous to those of Poyer’s glauds ; they contain a thick greyish 
secretion. 

The arteries supplying the tonsil are the dorsalis lingua) from the lingual, tho 
ascending palatine and tonsillar from the facial, tho ascending pharyngeal from the 
external carotid, and tho descending palatine branch of the internal maxillary. 

The veins terminate in the tonsillar plexus, on the outer side of the tonsil. 

The nereis are derived from tho fifth, and from the glosscf-pharyngcal. 

The Salivary Glands. (Fig. 330). 

The principal salivary glands communicating with the mouth, and pouring tlicir 
secretion into its cavity, are the parotid, submaxillary, and sublingual. 

Tho Parotid gland , so called from being placed near the ear (iragd near ; ouc, 
wroc, Mo car), is the largest of the three salivary glands, varying in weight from 
half an ounce to an ounce. It lies upon tho side of the face, immediately below 
and in front of the external ear. It is limited above by the zygoma; below, by 
the angle of tho jaw, and by an imaginary line drawn between it and the Stcrno- 
mastoid muscle ; anteriorly, it extends to a variable extent over the Masscter 
muscle; posteriorly, it is bounded by the external meatus, the mastoid process, 
and tho Sterno-mastoid arid Digastric muscles, slightly overlapping the former. 

Its anterior surface is grooved to embrace tho posterior margin of the ramus of 
tho lower jaw, and advances forwards beneath the ramus, between the two ptery- 
goid muscles. Its outer surface, slightly lobulated, is covered by tlio integument 
and fascia, and has one or two lymphatic glands resting on it. Its inner surfaco 
extends deeply into tho neck, by means of two large processes, ono of which dips 
behind tho styloid process, and projects beneath the* mastoid process and the 
Sterno-mastoid muscle ; the other is situated in front of the styloid process, and 
passes into the back part of the glenoid fossa, behind tho articulation of the lower 
jaw. Embedded in its substance is tho external carotid artory, which ascends 
behind the ramus of the jaw; the posterior auricular artery emerges from tho 
gland bohind ; the temporal artery above ; the transverse facial in front ; and tho 
internal maxillary winds through it inwards, behind the neck of the jaw. Super- 
ficial to the external carotid is the trunk formed by the union of tho temporal and 
internal maxillary veins ; a branch, connecting this trunk with the internal jugular, 
also travorses tho gland. It is also traversed, from before backwards, by theTacial 
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nerve and its branches, which emerge at. its anterior border ; the groat auricular 
nervo pierces the gland to join the facial, and the temporal branch of the inferior 
maxillary nerve lies abovo the upper part of the gland. Tlio internal carotid 
artery and internal jugular vein lie close to its deep surface. 

The duct of the parotid gland (Steno’s) is about two inches and a half in 
length. It opens upon the inner surface of the clioek by a small orifice, opposite 
the second molar tooth of the uppor jaw ; and from this orifice it may bo traced 
obliquely for a short distance beneath the mucous membrane, and thence through 
the substance of the Buccinator muscle, and across the Massetor to the anterior 
border of the gland, in the substance of which it commences by numerous branches. 

330. — The Salivary Glands. 



The direction of the duct corresponds" to aline drawn across the face about a 
finger’s breadth below the zygoma, from tlio lower part of tlio concha, to midway 
between the free margin of the uppor lip and tho ala of the nose. While crossing 
the Masseter, it receives the duct of a small detached portion of the gland, poem 
parotidis , which occasionally exists as a separate lobe, just beneath tho zygomatic 
arch.. The parotid duct is dense, of considerable thickness, and its canal about 
the size of a crow-quill ; it consists of an external or fibrous coat, of considerable 
density, containing contractile fibres, and of an internal or mucous coat, lined with 
columnar epithelium. 

Vessel# and Nerves . The arteries supplying the parotid gland are derived from 
the external carotid, and from the branches of that vessel in or near its substance. 
The veins follow a similar conrse. Tho lymphatics terminate in the superficial 
and deep cervical glands, passing in their course through two or three lymphatic 
glands, placed on the surface and in the substance of the parotid. The nerves arc 
derived from the carotid plexus of the sympathetic, tho facial, the superficial tem- 
poral, the auriculo- temporal, and great auricular nerves. 

Tho Submaxilla/ry gland is situated below the jftw, in the anterior part of the 
Bulmftixillary triangle of the neck. It is irregular in form, and weighs about two 
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^drachma.. It is covered by the integument, Platysma, deep cervical fascia, and 
tlie body of the lower jaw, corresponding to a depression on the inner surfaco of 
that bone ; and lies Upou the Mylo -hyoid, Hyo-glossus, and Stylo-glossus muscles, 
a portion of the glai\d passing beneath the posterior border of the Mylo-hyoid. 
In front of it is the anterior belly of the Digastric ; behind, it is separated from 
tho parotid gland by the stylo-maxillary ligament, and from the sublingual gland 
in front by the Mylo-hyoid muscle. The facial artery lies imbedded in a groove in 
its posterior and upper border. 

The duct of the submaxillary gland (Wharton’s) is about two inches in length, 
and its walls are much thinner than those of the parotid duct. It opens by a 
narrow orifice on the summit of a small papilla, at tho side of the frrenum 
linguae. Traced from thence, it is found to pass between the sublingual gland 
and tho Genio- hyo-glossus muscle, then backwards and outwards between the 
Mylo-hyoid, and the Hyo-glossus and Gcnio-hyo-glossus muscles, and beneath the 
gustatory nerve, to the deep portion of the ^glatid, where it commences by 
nunierou& branches. « 

Vessels and Nerves. The arteries supplying the submaxirHary gland arc branches 
of the facial and lingual. Its veins follow the course of tho arteries. The nerves 
are derived from the submaxillary ganglion, from tho mylo-hyoid branch of the 
inferior dental, and from the sympathetic. 

The Sublingual yla/ul is the smallest of the salivary glands. It is situated 
beneath the .mucous membrane of tho door of the mouth, at the side of the 
fnunum lingua*, in contact with tho inner surface of the lower jaw, close to tho 
symphysis. It is narrow, flattened, in shape somewhat like an almond, and weighs 
about a. drachm. It is in relation, above , with the mucous membrane ; below , with 
the Mylo-hyoid muscle ; in front , with the depression on the side of the symphysis 
of the lower jaw, and with its fellow of the opposite side ; be.Miuf with the deep 
part of the submaxillary gland ; and internally, with tho Genio-hyo-glossus, from 
which it is separated by the lingual nerve and Wharton’s duct. Its excretory 
duets (ductus liiviniani ), from eight to twenty in number, open separately into 
the mouth, on the elevated crest of mucous membrane, caused by tho projection 
of^ the gland, on either side of the fnonum linguae. One or more join to form 
a tube which opeus into the Whartonian. duct : this is called the duct of 
JJ art holme. 

Vessels and Nerves. The sublingual gland is supplied with blood from tho 
sublingual and submental arteries. Its nerves are derived from tho gustatory. 

Structure. Tho salivary arc conglomerate glands, consisting of the numerous 
lobes, which are made up of smaller lobules, connected together by dense areolar 
tissue, vessels, and ducts. Each lobule consists of numerous closed vesicles, which 
open into a common duct : tho* wall of each vesicle is formed of a delicate base- 
ment membrane, lined by epithelium, and covered on its outer surfaco with a 
dense capillary network. In tho submaxillary and sublingual glands, tho lobes 
are larger and more loosely united than in the parotid. 

The Pharynx. 

The Pharynx is that part of the alimentary canal which is placed behind the 
nose, mouth, and larynx. It is a musculo-membranous sac, somewhat conical in 
form, with tho base upwards, and the apex downwards, extending from the under 
surface of the skull to tbo cricoid cartilage in front, and the fifth cervical vertebra, 
behind. 

t The pharynx is about four inches and a half in length, and broader in tho 
transverse than in the antero-posterior diameter. < Its greatest breadth is opposite 
the cornua of the hyoid bone; its narrowest point at its termination in tho 
oesophagus. It is limited, above , by the basilar process of tho occipital bone ; 
below, it is continuous with the oesophagus ; posteriorly , it is connected by loose 
areolar tissue with tho cervical portion of the vertebral ’column, and the ^Lougi 
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colli and Recti capitis antici muscles ; anteriorly , it is incomplete, and i3 attached 
in succession to the internal pterygoid plate, the pterygo-maxillary ligament, the 
lower jaw, the tongue, hyoid bone, and larynx ; laterally , it is connected to the 
styloid processes and their muscles, and is in contact with the common and 
internal carotid arteries, the internal jugular veins, and tho eighth, ninth, and 
sympathetic nerves, and above, with a small part of the Internal pterygoid 
muscles. 

It has seven openings communicating with it : tho two posterior nares, the two 
Eustachian tubes, the mouth, larypx, and (esophagus. 

The posterior nares arc the two large apertures situated at tho upper part of 
the anterior wall of the pharynx. 

The two Mastiff Juan tubes open one at each side of the upper part of tho pharynx, 
at the hack part of tho inferior meatus. Relow the nasal fossto is the posterior 
surface of the soft palate and uvula* tho largo aperture of tho mouth, the base of 
tho tongue, the epiglottis, and the cordiform opening of tho larynx. 

The (esophageal opening is the lower contracted portion of tho pharynx. 

Structure. The pharynx is composed of three coats : a mucous coat, a muscular 
layer, and a fibrous coat. 

The fibrous coat is situated between the mucous and muscular layers, and is 
called the pharyngeal aponeurosis. Jt is thick above, where the muscular fibres 
are wanting, and is firmly connected to the basilar process of the occipital and 
petrous portion of the temporal bones. As it descends, it diminishes in thickness, 
and is gradually lost. 

The mucous coat is continuous with that lining the Eustachian tubes, the nares, 
the mouth, and the larynx. It is covered by columnar ciliated epithelium, as 
low down as on a level with the floor of tho nares ; below that point, it is of the 
squamous variety. 

The muscular coat has been already described (p. 228). 

Tho phanjngeal glands are of two kinds: tho simple, or compound follicular, 
which are found in considerable numbers beneath the mucous membrane, through- 
out the entire pharynx; and the racemose, which arc especially numerous at tho 
upper part of the pharynx, and form a thick layer, across the back of the fauces, 
between the two Eustachian tubes. * 


Tiie CEsorriAGUs. 

The (Esophagus is a membranous canal, about nine inches in length, extending 
from the pharynx to the stomach. It commences at tho lower border of tho 
cricoid cartilage, opposite the fifth cervical vertebra, descends along tho front 
of the spine, through the posterior mediastinum, passes through the diaphragm, 
and, entering the abdomen, terminates at tho cardiac orifice of tho stomach, opposite 
the ninth dorsal vertebra. The general direction of tho oesophagus is vertical ; 
but it presents two or three slight curvatures in its course. At its commence- 
ment, it is placed in the median lino ; but it inclines to the left side as far as tho 
root of tho neck, gradually passes to the middle line again, and, finally again 
deviates to the left, as it passes forwards to the oesophageal opening of l he Dia- 
phragm. Tho oesophagus also presents an antero-posterior flexure, corresponding 
to the curvature of the cervical and thoracic portions of the spine. It is the 
narrowest part of the alimentary canal, being most contracted at its commence- 
ment, and at the point where it passes through the Diaphragm. 

'Relations. In the neck, the (esophagus is in relation, in front , with the trachea; 
and, at the lower part *of the neck, where it projects to the left side, with tho 
thyroid gland and thoracic duct ; behind , it rests upon tho vertebral column 
and Longus colli muscle ; on each side, it is in relation with tho common carotid 
artery (especially the left, as it inclines to that side), and part of the lateral lobes 
<>( the thyroid gland ; t}ic recurrent laryngeal nerves ascend between it and tho 
irachea. 
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In tho thorax , it is at first situated a little to tlie loft of the median lino : it then 
passes across thd left side of the transverse part of the aortic arch, and descends 
in the posterior mediastinum, along the right side of the aorta, nearly to the 
Diaphragm, where it passes in front and a little to the left of the artery, previous 
to entering the abdomen. It is in relation, in front , with the trachea, the arch 
of the aorta, the left bronchus, and the posterior surface of tho pericardium ; 
behind, it rests upon the vertebral column, the Longus colli, and the intercostal 
vessels ; and below, near the Diaphragm, upon tho front of the aorta ; laterally, 
it is covered by the pleurm ; the vena azygos jjaajor lies on tho rigid., and tho 
descending aorta on the left side. The pneuwogastric nerves descend in close 
contact with it, the right nerve passing down behind, and tho left nerve in front 
of it. 

Surgical Anatomy . — The relations of the oesophagus are of considerable practical interest 
to the surgeon, as lie is frequently required, in cases of stricture of this tube, to dilate the 
canal by a bougie, when it becomes of importance that tho direction of the oesophagus, and 
its relations to surrounding parts, should bo remembered. In cases of malignant disease of 
the (esophagus, where its tissues have become softened from infiltration of the morbid de- 
posit, tho greatest care is requisite in directing the bougie through tho strictured part, as a 
f.ilsc passage may easily be made, and the instrument may pass into the mediastinum, or into 
one or the other pleural cavity, or even into tho pericardium. 

Tho student should also remember that contraction of tho oesophagus, and consequent 
symptoms of stricture, are occasionally produced by an aneurism of some part of the aorta 
pressing upon this tube. In such a cast*, the passage of a bougie could only hasten the 
Inf id is>.uo. 

It occasionally happens that a foreign body becomes impacted in tho oesophagus, which 
can neither be brought upwards nor moved downwards. When all ordinary means for its 
removal have failed, excision is the only resource. This, of course, can only ho performed 
when it is not very low down. If the foreign body is allowed to remain, extensive inflam- 
mation and ulceration of the oesophagus may ensue. In one case with which I am acquainted, 
the foreign body ultimately penetrated the intervertebral substance, and destroyed lifo by 
inflammation of the membranes and substance of the cord. 

The operation of cesophagotomy is thus performed. Tho patient being placed upon his 
hack, with the head and shoulders slightly elevated, nil hiririon, about four inches in length, 
should be made on the left side of the trachea, from the thyroid cartilage downwards, 
dividing the skin and Platysum. Tho edges of tho wound being separated, the Omo-liyoid 
muscle, and tho fibres of the Sterno-hyoid and S tern o- thy void muscles, must he drawn 
inwards; the sheath of tho carotid vessels being exposed, should he drawn outwards, and 
retained in that position by retractors ; the (esophagus will then be exposed, and should be 
divided over the foreign body, which should then bo removed. Great care is necessary to 
avoid wounding the thyroid vessels, the thyroid gland, and the laryngeal nerves. 


Structure. The oesophagus lias three coats : an external, or muscular; a middle, 
or cellular; and an internal, or mucous coat. 

The muscular coat is composed of two planes of fibres of considerable thick- 
ness, an external longitudinal, and an internal circular. 

The longitudinal fibres are arranged at tlie commencement of tho tube, in tlireo 
fasciculi: one in front, which is attached to tho vertical ridge on the posterior 
surface of tho cricoid cartilage ; and one at each side, which are continuous with, 
the fibres of the Inferior constrictor : as they descend they blend together, and 
form a uniform layer, which covers the outer surface of tho tube. 

The circular fibres are continuous above with the Inferior constrictor : their 
direction is transvorso at the upper and lower parts of tho tube, but oblique in 
tho central part. 

Tho muscular fibres in tho upper part of the oesophagus are of a red colour, and 
consist chiefly of the striped variety ; but below, they consist entirely of the invo- 
J notary muscular fibre. 

•. The cellular coat connects loosely the mucous and muscular coats. 

; Tho mucous coai is thick, of a reddish colour above, ami pale below. It is dis- 
posed in longitudinal folds, which disappear on distension of tho tube. Its surface 
is studded with minute papilhu, and it is covered throughout with a thick layer of 
squamous epithelium. 
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The oesophageal glands are numerous small compound glands, scattered through- 
out the tube ; they are lodged in the submucous tissue, and open upon the surface 
by a long excretory duct. They are most numerous at the lower part of the tube, 
where they form a ring round the cardiac orifice. 

Tub Abdomen. 

The Abdomon is the largest cavity in the body, and is separated, below, from 
the pelvic cavity by the brim of the pelvis. It is of an oval form, the extremities 


331. — The Regions of the Abdomen and their Contents. 
(Edge of Costal Cartilages in dotted outline.) 



of the oval being directed upwards and downwards ; it is wider above than below, 
and measures more in the vertical than in the transverse diameter. 

Boundaries. It is bounded, in front and at tho sides, by tho lower ribs, tho 
Transversalis muscle, and venter ilii ; behind , by the vertebral column, and tho 
Psoas and Quadratus lumborum muscles ; above , by the Diaphragm ; below , by the 
brim of tho pelvis. The muscles forming tho boundaries of the cavities are lined 
upon their inner surface by a layer of fascia, differently named according to tho 
part to which it is attached. 

The abdomon contains tho greater part of tho alimentary canal ; some of the 
accessory organs to digestion, viz., the liver, pancreas, and spleen ; and the kidneys 
and suprarenal capsules. Most of these structures, as well as the wall of the 
cavity in which they are contained, are covored by an extensive and complicated 
seroijs membrane, tho jperitchieiim. 

Tho apertures found in the walls of the abdomen, for the transmission of struc- 
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tures to or from it, arc the tmlnUpus, for the transmission (in tho foetus) of tho 
umbilical vessels ; the caval opening in the Diaphragm, for the transmission of the 
inferior vena cava ; the aortic opening , for the passago of the aorta, vena azygos, 
and thoracic duct ; and the oesophageal opening, for tho oesophagus and pneumo- 
gastric nerves. Below , there are t^vcT apertures on each side : one for the passage 
of the femoral vessels, and tho other for the transmission of the spermatic cord in 
the male, and the round ligament in the female. 

Regions . For convenience of description of tho viscera, as well as of reference 
to the morbid condition of the contained parts, the abdomen is artificially divided 
into nine regions. Thus, if two circular lines are drawn round the body, the ono 
parallel with the cartilages of the ninth ribs, and tho othor with tho highest point 
of the crests of the ilia, the abdominal cavity is divided into three zones, an upper, 
a middle, and a lower. If two parallel lines aro drawn from the cartilage of the 
eighth rib on each side, down to tho centre of Poupart’s ligament, each of these 
zones is subdivided into three parts, a middle and two lateral. 

The middlo region of tlic upper zone is called the epigastric (eV/, over; yi 
the stomach) ; and the two lateral regions, tho right and left hypochondriac (v/ro f 
under; ^1'ifyot, the cartilages). The central region of the middlo zone is tho um- 
bilical ; and the two lateral regions the right and left lumbar. Tho middle region 
of the lower zone is the hypogastric or pubic region ; and the lateral regions aro 
the right and left inguinal. Tho viscera contaiued in these different regions are 
the following (tig. 331) : — 


Right Hypochondriac. Epigastric Region. Lift Hypochondriac . 

The right lobe of tho The middle and pyloric Tho splenic end. of the 

liver and the gall-bladder, end of the stomach, left stomach, the spleen and 
the duodenum, pancreas, lobe of tho liver and lobulus extremity of the pancreas, 
hepatic flexure of the Spigelii, and the pancreas, the splenic flexure of tho 
colon, upper part of the colon, upper half of the 

right kidney, and the left kidney, and tho left 

right suprarenal capsule. suprarenal capsule. 

Right Lumbar. Umbilical Region. Left Lumbar. 

Ascending colon, lower The transverse colon, Descending colon, part 

part of the right kidney, part of the great omen- of the omentum, lower 
and some convolutions of turn and mesentery, trans- part of the left kidney, and 
the small intestines. verse part of the duede- some convolutions of tho 

nuin, and some convolu- small intestines, 
tions of tho jejunum and 

ileum. 

* 

Right Inguinal . Hypogastric Region . Left Inguinal. 

The caecum, appendix Convolutions of tho Sigmoid flexure of the 

cinci, and ureter. small intostines, tho blad- colon, and ureter. 

der in children, and in 
adults if distended, and 
the uterus during preg- 
nancy. 

. The Peritoneum. 

The Peritoneum ( irepireireir , to extend around) is a serous mombrano ; and, like 
all membranes of this class, a shut sac. In the female,* however, it is not com- 
pletely closed, the Fallopian tubes communicating with it by their free extremities ; 
and thus the serous membrane is continuous with their mucous lining. 

The peritoneum partially invests all the viscera contained in the abdominal and 
pelvic cavities, forming the visceral layer of the membrane ; it is then reflected 
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upon tho in ernal surface of the parietes of those cavities, forming the parietal 
layor. The free surface of tho peritoneum is smooth, moist, and covered by a thin 
squamous epithelium ; its allocked surface is rough, being connected to the viscera 
and inner surface of the parietes by means of areolar tissue, called the subperitoncal 
areolar tissue . The parietal portion is loosely connected with the fascia lining the 
abdomen and pelvis ; but more closely to the under surface of tho Diaphragm, and 
in the middle line of tho abdomen. 

In order to trace the reflections of this raombrane (fig. 332), tbo abdomen 
having been opened, tho liver should be raised and supported in that position, and 
the stomach should be depressed, when a thin membranous layor is seen passing 

332. — The Reflections of the Peritoneum, as seen in a vertical 
Section of the Abdomen. 



from the transverse fissure of tho liver to the upper border of tho stomach : this is 
tho lesser or gastro-hcpatic omentum. . It consists of two delicate layers of peri- 
toneum, an anterior and a posterior, between which arc continued tho hepatio 
vessels and nerves. Of these two layers, the anterior should first be traced, and 
then the posterior. 

The anterior layer descends to tho lesser curvature of tho stomach, and covers its 
anterior surface as far as tho great curvature ; it descends for some distance in 
front of the small intestine*, and, returning upon itself to the transverse colon, 
forms the external layqp of the great omentnm ; it then covers tho under surface of 
tho transverse colon, and, passing to the back part of the abdominal cavity, forms 
the inferior layer of the transverse meso- colon, . It then descends in front of the 
dtiodornm, the aorta, and vena cava, as far as the superior mesenteric artery, 
along which it passe? to invest the small intestines, and, returning to the vertebral 



PERITONEUM. 


619 

column, form tho mesentery ; whilst, on either side, it covers the ascending and 
descending colon, and is thus continuous with the peritoneum lining the walls of 
the abdomen. From the root of tho mesentery, it descends along the front of the 
spine into the pelvis, and surrounds the upper part of the rectum, which it holds 
in its position by means of a distinct fold, the mcso-rectum . ' Its course in the male 
and female now differs. 

In the male , it forms a fold between the rectum and bladder, the redo - 
vesiml fold, and ascends over the posterior surface of the latter organ as far as 
its summit. 

In tho female, it descends into the pelvis in front of the rectum, covers a small 
part of the posterior wall of the vagina, and is then reflected on to the utorus, tho 
fundus and body of which it covers. From the sides of the uterus, it is reflected 
on each side of tho wall of the pelvis, forming the broad ligaments ; and from the 
anterior surface of the uterus, it ascends upon tho posterior wall of the bladder, 
as far as its summit. From this point it may be traced, as in the male, ascending 
upon the anterior parictca of the abdomen, to the under surface of tho Diaphragm ; 
from which it is reflected upon the liver, forming the upper layer of the coronary, 
and the lateral and longitudinal ligaments. It then covers the upper and under 
surfaces of tho liver, and at the transverse fissure becomes continuous with tho 
anterior layer of the lesser omentum, the point whence its reflection was originally 
traced. 

The 'posterior layer of the lesser omentum descends to the lesser curvature of 
the stomach, and covers its posterior surface jfe far as tho great curvature ; it then 
descends for some distance in front of the small intestines, and, returning upon 
itself to the transverse colon, forms the internal layer of tho great omentum ; it 
covers*, the upper surface of tho transverse colon, and, passing backwards to tho 
spine, forms tho upper layer of the transverse moso-colon. Ascending in front of 
the pancreas and crura of the Diaphragm, it lines the back part of the under sur- 
face of that muscle, from which it is reflected on to the posterior border of the liver, 
forming the inferior layer of the coronary ligament. From the under surface of 
tho liver it may be traced to the transverse fissure, where it is continuous with the 
posterior layer of the lessor omentum, the point whence its reflection was originally 
traced. 

The space included in the reflections of this layer of the peritoneum is called 
the lesser cavity of the peritoneum, or ca/vity of the great omentum. It is hounded, 
in front, by tho lesser omentum, the stomach, and the descending part of the great 
omentum; behind, by tlic ascending part of the great omentum, tho transverse 
colon, transverse meso-colon, and its ascending layer; above, by the liver; and 
below, by tbe folding of tlic great omentum. Tliis space communicates with the 
general peritoneal cavity through the foramen of Winslow, which is situated 
, behind tho right, or free, border of the lesser omentum. 

The foramen of Winslow is bounded in front by the lesser omentum, enclosing 
tho vena portae and the hepatic artery and duct ; behind, by the inferior vena cava ; 
above, by the lobulus Spigelii ; below, by tho hepatic artery curving forwards from 
the cseliac axis. 

This foramen is nothing more than a constriction of the general peritoneal 
cavity at this point, caused by the hepatic and gastric arteries passing forwards 
from tho ceeliac axis to reach their respective viscera. 

The viscera thus shown to be almost entirely invested by peritoneum aro tlic 
liver, stomach, spleen, first portion of the duodenum, the jejunum, and ileum, the 
transverse colon, sigmoid flexure, upper end of the rectum, the uterus, and 
ovaries. 

The viscera only partially invested by peritoneum are the descendingand transverse 
portions of the duodenum, tho coocum, the ascending and descending colon, the 
middle portion of tbe rectum, and tho upper part of the vagina and posterior wall 
of the bladder. Tho kidneys, suprarenal capsules, and pancreas are covered by 
tho membrane without receiving any special investment frdm it. • 
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The lower end of the rectum, the neck, base, and anterior surface of the bladder, 
the whole of the front, and the lower part of the posterior, wall of the vagina, havo 
no peritoneal covering. 

Numerous folds are formed by the peritoneum, extending between the various 
organs. These serve to hold them in position, and, at the same time, enclose the 
vessels and nerves proceeding to each part. Some of the folds arc called ligamen ts, 
from their serving to support the organs in position. Others, which connect 
certain parts of the intestine with the abdominal wall, constitute the mesenteries ; 
and Lastly, those are called omenta, which proceed from the stomach to certain 
viscera in its neighbourhood. 

The Ligaments, formed by folds of the peritoneum, include those of tho liver, 
spleen, bladdor, and uterus. Thoy will be found described with their respective 
organs. 

Tho Omenta are the lesser omentum, the great omentum, and the gastro- splenic 
omentum. 

The lesser omentum (g astro-hepatic) is the duplicature which extends between 
the transverse fissure of tho liver, and the lesser curvature of the stomach. It is 
extremely thin, and consists, as before said, of two layers of peritoneum. At tho 
left border, its two layers pass on to the end of the oesophagus ; but f t the right 
border, where it is free, they are continuous, and form a free rounded margin, 
which contains between its layers tho hepatic artery, the ductus communis 
choledochus, and portal vein, lymphatics, and tho hopatic plexus of nerves — all 
these structures being enclosed in loftso areolar tissue, called lUissuti's capsule. 

The great omentum (gastro- colic) is the largest peritoneal fold. It consists of 
four layers of peritoneum, two of which descend from the stomach, one its 

anterior, the other from its posterior surface, and, uniting at its lower border, 
descend in front of the small intestines, as low down as the pelvis ; they then turn 
upon themselves, and ascend again as far as the transverse colon, where they 
separate and enclose that part of tho intestine. These separate layers may bo 
easily demonstrated in the young subject ; hut, in the adult, they are more or less 
inseparably blended. The left border of the great omentum is continuous with tho 
gastro-splenic omentum ; its right border extends as far only as the duodenum. 
The great omentum is usually thin, presents a cribriform appearance, and always 
contains some adiposo tissue, which, in fat subjects, accumulates in considerable 
quantity . Its use appears to bo to protect tho intestines from cold, and to 
facilitate their movement upon each other during their vermicular action. 

Tho gastro-s^lcuic omentum is tho fold which connects the concavo surface of 
tho spleen to the cul-de-sac of the stomach, being continuous by its lower border 
with the great omentum. It contains the splenic vessels and vasa brevia. 

The Mesenteries are, tho mesentery proper, tho meso- caecum, the ascending, trans- 
verse, and descending meso-colon, the sigrnoid meso-colon, and the mcso-rectum. 

Tho mesentery (piaov, ivnpo »'), so called from being connected to the middle of 
the cylinder of the small intestine, is the broad fold of peritoneum which connects 
the convolutions of the jejunum and ileum with tho posterior wall of the abdomen. 
Its root, tho part connected with tho vertebral column, is narrow, about six inchos 
in length, and directed obliquely from tho left side of tho second lumbar vertebra 
to the right sacro-iliac symphysis. Its intestinal border is much longer ; and here 
its two layers separate, so as to encloso tho intestine, and form its peritoneal coat. 
Its breadth, between its vertebral and intestinal border, is about four inches. 
Its upper border is continuous with tho under surface of tho transverse' meso- 
colon; its lower border, with the peritoneum covering the caecum and ascending 
colon. It serves to retain the small intestines in their position, and contains 
between its layers the mesenteric vessels and nerves, the lacteal vessels, and 
mesenteric glands." 4 

The meso-cmcum, when it exists, serves to connect the back part of the caocum 
with the right iliac fossa ; v more frequently, tho peritoneum passes merely in front 
of this portion of the lafge intestine. 
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The ascending meso-colon is the fold which connects tho back part of the 
ascending colon with the posterior wall of tho abdomen ; and the descending meso- 
colon retains the descending colon in connection with the posterior abdominal 
wail : more frequently, the peritoneum merely covers the anterior surface and 
sides of these two portions of tho intestine. 

The transverse meso-colon is a broad fold, which connects tho transverse colon 
with the posterior wall of the abdomen. It is formod by the two ascending layers 
of the great omentum, which, after separating to surround the transverse colon 
join behind it, and are continued backwards to the spine, where they diverge in 
front of the duodenum, as already mentioned. This fold contains between its 
layers the vessels which supply the transverse colon. 

The sigmoid meso-colon is the fold of peritoneum which retains tho sigmoid 
flexure in connection with the left iliac fossa. 

The meso-redum is tho narrow fold which connects tho upper part of the rectum 
with the front of the sacrum. It contains tho haamorrhoidal vessels. 

The app r ndices epiploicou aro small pouches of tho peritoneum filled with fat, 
and situated along the colon and upper part of the rectum. Thoy aro chiefly 
appended to the transverse colon. 


The Stomach. 

The Stomach is the principal organ of digestion. It is the most dilated part 
of the alimentary canal, serving for the solution and reduction of the food, which 
constitutes the process of chymihcation. It is situated in the left hypochondriac, 
f ho epigastric, and part of the right hypochondriac regions. Its form is irregularly 
conical, curved upon itself, and presenting a rounded base, turned to the left side. 
It is placed immediately behind the anterior wall of the abdomen, above the 
transverse colon, below the liver and tho Diaphragm. Its size varies considerably 
in different subjects, and nlso according to its stale of distension. When mode- 
rately full, its transverse diameter is about twelve inches, its vertical diameter 
about fopr. its weight, according to Clendenning, is about four ounces and a 
half. It presents for examination two extremities, two orifices, two borders, and 
two surfaces. 

Its left extremity is called the greater , or splenic end. This is the largest part 
of the stomach, and extends two or throe inches to the left of the point of entrance 
of the oesophagus. This expanded part is called the great cul-de-sac , or fundus . 
It lies beneath tho ribs, in contact with the spleen, to which it is connected by the 
gastro-splenic omentum. 

The lesser, or pyloric end, is much smaller than the fundus, and situated on a 
plane anterior and inferior to it. It lies in contact with tlio wall of the abdomen, 
the under surface of tho liver, and tho neck of tho gall-bladder. 

t esophageal or cardiac orifice communicates with the oesophagus : it is tho 
hi guest part of the stomach, and somewhat funnel-shaped. 

The pyloric orifice communicates with the duodenum, the aperture being guarded 
by a kind of ~alve — the pylorus. 

The lesser cm vature extends between tlie oesophageal and pyloric orifices, along 
the uppor border of tho organ, and is connected to the under surface of the liver 
by the lesser omentum. 

The greater curvature extends between the two points, along the lower border, 
and gives attachment to the great omentum. Tho surfaces of the organ are 
limited by these two curvatures. 

The anterior surface is directed upwards and forwards, and is in relation with 
the D'aphragm, the under surface of the left lobe of the liver, and with tho 
abdominal parietes, in the epigastric region. 

Tho posterior surface is directed downwards and backwards, and is in relation 
with the pancreas and great vessels of tho abdomen, the crura of tho Diaphragm, 
and tho solar plexus. % + ** 
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The stomach is hold in position by the lesser omentum, which extends from the 
transverse fissure of the liver to its lesser curvature, and by a fold of peritoneum, 
which passes from the Diaphragm on to the oesophageal end of the stomach, the 
gastro-phonic ligament ; this constitutes the most fixed point of the stomach, 


333.— The Mucous Membrane of the Stomach and Duodenum with the Bile Ducts. 



whilst the pyloric end and greater curvature arc the most moveable parts : hence 
when the stomach becomes greatly distended, the greater curvature is directed 
forwards, whilst the anterior and posterior surfaces are directed, the former 
upwards, and the latter downwards. 

Alterations in Position . — There is no organ in the body the position and connections of 
which present such frequent alterations as the stomach. During inspiration, it is displaced 
downwards by the descent of the Diaphragm, and elevated by the pressure of the abdominal 
muscles during expiration. Its position in relation to the surrounding viscera is also chnuged*, 
according to the empty or distondod state of the organ. When empty , it occupies only a 
small part of the left hypochondriac region, the spleen lying behind it ; the left lobe of the 
liver covers it in front, and the under surface of the heart rests upon it above, and in front ; 
being separated from it by the left lobe of the liver, besides the diaphragm and pericardium. 
This close relation between the stomach and the heart explains the fact that, in gastralgia,* 
the pain is generally referred to the heart, and is often accompanied by palpitation and inter- 
mission of the pulse. JVhen the stomach is distended the Diaphragm is forced upwards, con- 
tracting the cavity of the chest ; hence the dyspnoea complained of, from inspiration being 
impeded. The heart, is ajso displaced upwards ; hence the oppression in this region, and 
the palpitation experienced in extreme distension of the stomach. Pressure from without, 
as from tight lacing, pushes the Btomach down towards the pelvis. In disease, also, the 
position ana connections of the organs may he greatly changed, from the accumulation of 
fluid i» the chest or abdomen, or from alteration in size of any of the surrounding viscera. 
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On looking into, the pyloric end of the stomach, the mncons membrane is fonnd 
projecting inwards in the form of a circular field, the pylorus, leaving a narrow 
circular aporture, about half an inch in diameter, by which the stomach commu- 
nicates with the duodenum. 

The pylorus is formed by a reduplication of the mucous membrane of the 
stomach, containing numerous muscular fibros, which are aggregated into a 
thick circular ring, the longitudinal fibres and serous membrane being continued 
over the fold without assisting in its formation. The aperture is occasionally 
oval. Sometimes, the circular fold is replaced by two crescentic folds, placed, one 
above, and the other below, the pyloric orifice ; and, more rarely, there is only one 
crescentic fold. 

Structure. The stomach consists of four coats : a serous, a muscular, a cellular, 
and a mucous coat, together with vessels and nerves. 

The serous coat is derived from tho peritoneum, and covers the entire surface 
of the organ, excepting along tho greater and lesser curvatures, at the points of 
attachment of the greater and lesser omenta ; hero the two layers of peritoneum 
Leave a small triangular space, along which the nutrient vessels and norves pass. 

Tho muscvlar coat (fig. 335) is situated immediately beneath tho serous covering. 
It consists of three sets of fibres : longitudinal, circular, and obliquo. 


334.— The Muscular GVat of the Stomach. 



The longitudinal fibres arc most superficial ; they are continuous with the longi- 
tudinal fibres of the oesophagus, radiating in a stellate manner from *‘the cardiac 
orifice. They are most distinct along the curvatures, especially tho lesser ; but are 
very thinly distributed over the surfaces. At tho pyloric end, they are more 
thickly distributed, and continuous with the longitudinal fibres of the small 
intestine. 

The circular fibres form a uniform layer overt he whole extent of the stomach, 
beneath the longitudinal fibres. At the pylorus they are most abundant, and are 
aggregated into a circular ring, which projects into the cavity, and forms, with 
the fold of mucous membrane covering its surface, the pyloric valve. 

Tho oblique fibres are limited chiefly to tho cardiac end* of tho stomach, •where 
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they aro disposed as a thick uniform layer, covering both surfaces, some passing 
obliquely from left to right, others from right to left, round the cardiac orifice. 

The cellular coat consists of a loose, filamontous, areolar tissue, connecting the 
mucous and muscular layers. It is sometimes called the submucous coat . It 
supports the blood-vessels previous to their distribution to the mucous membrane ; 
hence it is sometimes called the vascular coat 

The mucous membrane of the stomach is thick ; its surface smooth, soft, and 
velvety. During infancy, and immediately after death, it is of a pinkish tinge ; 
but in adult life, and in old age, it becomes of a pale straw or ash-grey colour. It 
is thin at the cardiac extremity, but thicker towards the pylorus. During the 
contracted state of the organ, it is thrown into numerous plaits or rugoe, which 
for the most part, have a longitudinal direction, and are most marked towards tho 
lesser end of the stomach, and along tho greater curvature (fig. 333). These folds 
aro entirely obliterated when the organ becomes distended. 

Structure of the mucous membrane (fig. 335). When examined with a lens, the 
inner surface of the mucous membrane presents a peculiar honeycomb appcaranco, 


335. — Minute Anatomy of Mucous Membrane of Stomach. 



from being covered with small shallow depressions or alveoli, of a polygonal or 
hexagonal form, which vary from l-iooth to 1-350U1 of an inch in diameter, and 
are separated by slightly elevated ridges. In the bottom of the alveoli arc seen 
the orifices of minute tubes, the gastric follicles , which are situated perpendicularly 
side by side, in the entire substance of the mucous membrane. They are short, 
and simply tubular in character towards the cardia ; but at the pyloric cud, they 
are longer, more thickly set, convoluted, and terminate in dilated saccular ex- 
tremities, or are subdivided into from two to six tubular branches. The gastric 
follicles aro composed of a homogeneous basement membrane, lined upon its free 
surface by a layer of cells, which differ in their character in different parts of the 
stomach. Towards the pylorus, these tubos are lined throughout with columnar 
epithelium ; they are termed the mucous glands , and are supposed to secreto the 
gastric mucus. In other parts of the organ, tho deep part of each tube is filled 
with nuclei, and a mass of granules ; above these are a mass of nucleated cells, 
the upper fourth of the tube being lined by columnar epithelium. These are 
called tho peptic glands , and are the supposed agents in the secretion of the 
gastric juice. 

Swiple follicles aro found in greater or less number over the entire surface of 
the mucous membrane; they are most numerous near the pyloric end of the 
stomach, and are especially distinct in early life. Tho epithelium lining tho mucous 
membrane of the stomaqh and its alveoli is of the columnar variety. 

Vessels and Netves, ’ The arteries supplying the stomach aro, the coronaria 
ventriculi, the pyloric and right gastro-epiploic branches of the hepatic, the left 
gastro-epiploic and vasa*brevia from the splenic. They supply the muscular coat, 
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ramify in ttio submucous coat, and are finally distributed to the mucous membrane. 
Tlio veins accompany the arteries, and terminate in the splenic and portal veins. 
The lymphatics are numerous ; they consist of a superficial and deep set, which 
pass through the lymphatic glands found along the two curvatures of tho organ. 
The nerves are the terminal branches of the right and left* pneumogastric, tho 
former being distributed upon the back, and the latter upon the front part of tho 
organ. A great number of branches from tho sympathotio also supply the organ. 


The Small Intestines. 

The small intestine is that part of tho alimentary canal in which tho chyme is 
mixed with the bile, the- pancreatic juice, aud tho secretions of the various glands 
embedded ini the mucous membrane of the intestines, and whero the separation of 
the nutritive- principles, of tho food, tho chyle, is effected : this constitutes chyli- 
fication. 

Tho small intestine* is a- convoluted tube, about twenty feet in length, which 
gradually diminishes in size from its commencement to its termination. It is 
contained in the central and lower parts of the abdominal and pelvic cavities, 
surrounded above and at the sides by the largo intestine; in relation, in front, 
with the great omentum and abdominal parietes ; and connected to the spine by a 
fold of peritoneum, tho mesentery. Tho small intestine is divisible into three 
portions : the duodenum, jejunum, and ileiun. 

The ilnoihniMn, has received its name from being about equal in longth to tho 
breadth of twelve fingers (eight or ten inches). It is the shortest, tlio widest, and 
the most fixed part of the small intestine ; it has no mesentery, and is only partially 
covered by tho peritoneum. Its course presents a remarkable curve, somewhat 
like a horseshoe in form ; the convexity being three ted towards the right, and the 
concavity to tho left, embracing the head of tho pancreas. Commencing at the 
pylorus, it ascends obliquely upwards and backwards to the under surface of the 
liver ; it then descends in front of the right kidney, and passes nearly transversely 
across the front of tho spine, terminating in the jejunum on tho left side of the 
second lumbar vertebra. Hence tho duodenum has been divided into three 
portions : ascending, descending, aud transverse. 

The first, or ascending portion (fig. 334), about two inchesinlcngth,isfree, moveable, 
and nearly completely invested by iho peritoneum. It is in relation, above and in 
front, w'ith tho liver and nock of the gall-bladder ; behind, with the right border 
of the lesser omentum, the hepatic artery and duct, and vena port®. This portion 
of tho intestine is usually found, after death, stained with bile, especially on its 
anterior surface. 

The second, or descending portion , about three inches in length, is firmly fixed 
by tho peritoneum and pancreas. It passes from the neck of the gall-bladder 
vertically downwards, in front of the right kidney, as far as the third lumbar 
vortebra. It is covered by peritoneum only on its anterior surface. It is in 
relation, in front., with tho right arch of tho colon and tho mcso-colon ; behind, 
with the front of the right kidney ; at its inner side is the head of the pancreas, 
.and the common choledic duct. The common bile duct and the pancreatic duct 
perforate the inner side of this portion of the intestine obliquely, a little below 
its middle. * 

The third, or transverse portion, the longest and narrowest part of the duo- 
denum, passos across the front of the spine, ascending from the third to the 
second lumbar vertebra, and terminating in the jejunum on the left side of that 
bone. In front, it is covered fey the descending layer of the transverse meso- 
colon, and crossed by the superior mesenteric vessels ; behind, it rests upon the 
aorta, the vena cava, and the crura of the Diaphragm ; above it, is tho lower 
border of the pancreas, the superior mesenteric vessels 'passing forwards between 
the two. 




Tho jejunum ( jejunus , empty), so called from being usually found empty after 
death, includes the upper two-fifths of tho rest of the small intestine. It com- 
mences at tho duodenum on the left side of the second lumbar vertebra, and 
terminates in the ileum ; its convolutions being cliieliy confined to the umbilical 
and left iliac regions. Tho jejunum is wider, its coats thicker, more vascular, 
and of a deeper colour than those of tho ileum ; but there is no characteristic 
mark to distinguish tho termination of the one and the commencement of the 
other. 

Tho ileum (ciXdv, to tivist), so called from its numerous coils or convolutions, 
includes the remaining three-fifths of tho small intestine. It occnpies chiefly the 
umbilical hypogastric, right iliac, and occasionally the pelvic regions, and ter- 
minates in the right Iliac fossa by opening into the inner side of the commence- 
ment of the large Intestine. The ileum is narrower, its coats thinner and less 
vascular than those of the jejunum ; a given length of it weighing less than the 
Same 1 length of the jejunum. 
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Structure . The wall of tho small intestine is composed of four coats : serous, 
muscular, cellular, and mucous. 

Tho serous coat is derived from tho peritoneum. The first, or ascending portion 
of tho duodonum, is almost completely surrounded by this membrane ; the second, 
or descending portion, is covered by it only in front ; and the third, or transverse, 
portion lies behind the descending layer of tho transverse meso-colon, by which it 
is covered in front. The remaining portion of tho small intestine is surrounded 
by the. peritoneum, excepting along its attached or mesenteric border ; here a 
space is left for the vessels and nerves to pass to the gut. 

Tho muscular coat consists of two layers of fibres, an ex torn al or longitudinal, 
and an internal or circular layer. The lonyitndinal fibres are thinly scattered 
over the surface of the intestine, and are most distinct along its free border. 
The circular fibres form a thick, uniform layer; they surround the cylinder of 
the intestine in tho greater part of its circumference, but do not form complete 
rings. The muscular coat is thicker at the upper than at the lower part of the 
small intestine. 

The cellular , or submucous coat , connects together tho mucous and muscular 
layers. It consists of a loose, filamentous, areolar tissue which forms a nidus for 
the subdivision of tho nutrient vessels, previous to their distribution to tho mucous 
surface. 

Tho mucous membrane is thick and highly vascular at tho upper part of tho 
small intestine, but somewhat paler and thinner below. It presents for exami- 
nation the following constituents : — 

Epithelium. Simple follicles. 

Valvulce conniventes. f Duodenal glands. 

Villi. Glands. Solitary glands. 

L Agminate or Payer’s glands. 

The epithelium , covering the mucous membrane of tho small intestine, is of tho 
columnar variety. 

The valvulce conniventes (valves of Kerkring) aro reduplications or foldings 
of tho mucous membrane and submucous tissue, containing no muscular fibres. 
They extend transversely across the cylinder of tho intestine for about three- 
fourths or live- sixths of its circumference. The larger folds are about two inches 
in length, and two-thirds of an inch in depth at their broadest part ; but the 
greater number aro of smaller size. The larger and smaller folds alternate with 
each other. They aro not found at the commencement of the duodenum, but begin 
to appoar about one or two inches beyond tho pylorus. In tho lower part of the 
descending portion, below the point where the common clioledic and pancreatic 
ducts enter tho intestine, they aro very large and closely approximated. In tho 
transverse portion of the duodenum and upper half of the jujenum, they are largo 
and numerous; and from this point, down to the middle of tho ileum, they dimi- 
nish considerably in size. In the lower part of the ileum, they almost entirely 
disappear ; henco tho comparative thinness of this portion of tho intestine, as 
compared with the duodenum and jejenum. Tho valvulce conniventes retard the \ 
passage of the food along the intestines, and afford a more extensive surface for I 
absorption. 

The villi are minute, highly vascular processes, projecting from the mucous 
membrane of the small intestine throughout its whole extent, and giving to its 
surface a velvety appearance. In shape, some are triangular and laminated, others- 
conical or cylindrical, with clubbed or filiform extremities. They are largest and 
most numerous in tho duodenum and jejunum, and become fewer and smaller 
in the ileum. Krause estimates their number in the upper part of the small 
intestine at from fifty to ninety in a square Hue ; and in the lower part from forty 
to seventy ; tho total number for the whole length of the intestine being about 
four millions. 

In structure each villus consists of a network of capillaly and lacteal vessels, { 

s s a ; 
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with nuclear corpuscles and fat globules in their interstices, enclosed in a thin 
prolongation of basement membrane covered by a single layer of columnar epi- 
thelium, the particles of which are arranged perpendicular to the surface. A 


layer of organic muscular fibre has been 
described forming a thin hollow cone round 
i the central lacteal. / It is possible that this 
jassists in the propulsion of the chyle along 
jthe vessel.] The mode of origin of the 
mcteals within the villi is unknown. 


The simple follicles, or crypts of Lieber- 
kiihn, are found in considerable numbers 
over every part of the mucous membrano 
of the small intestine. They consist of 
minute tubular depressions of the mucous 
membrane, arranged perpendicularly to the 
surface, upon which they open by small 
circular apertures. They may be seon with 
the aid of a lens, tlicir orifices appearing 


337. — Two Villi magnified. 



as minute dots, scattered between the villi. 


•Their walls are thin, consisting of a layer of basoment membrane, lined by 
cylindrical epithelium, and covered on their exterior by capillary vessels. Their 
contents vary, oven in health, and the purpose served by their secretion is still 
very doubtful. * 

The duodenal t or Brunner’s glands, are limited to the duodenum and com- 


mencement of the jejunum. They are small, flattened, granular bodies, imbedded 
in the submucous aroolar tissue, and open upon the surface of the mucous mem- 
brane by minute excrotory ducts. They are most numerous and largest near the 
pylorus. They may bo compared to the elomontary lobules of a salivary gland 
spread out over a broad surface, instead of being collected in a mass. In structure 
they resemble the pancreas. 

The solitary glands (< glandnlm solitice ) are found scattered throughout the 
mucous membrano of the small intestine, but are most numerous in the lower 
part in the ileum. They are small, round, whitish bodies, from half a line to a 
line in diameter, consisting of a closed saccular cavity, having no excretory duct, 
and containing an opaque white secretion. Their free surface is covered with 
villi, and each gland is surrounded by openings like those of the follicles of 
Liebcrkiihn. Their use is not known. 


Peyer's glands may be regarded as aggregations of solitary glands, forming 
circular or oval patches from twenty to thirty in number, and varying in length 
from half an inch to four inches. They are largest and most numerous in the 
ileum. In the lower part of the jejunum they are small, of a circular form and few 
in number. They are occasionally seen in the duodenum. They are placed length- 
wise in the intestine, covering the portion of the tube most distant from the attach- 
ment of the mesentery. Each patch is formed of a group of small, round, whitish 
vesicles, covered with mucous membrane. Each vesicle consists of a moderately 
thick external capsule, having no excretory duct, and containing an opaque white 
secretion. Each is surrounded by a zone, or wreath of simple follicles, and the 
interspaces between them arc covered with villi. These vesicles are usually 
closed; but it is supposed they open at intervals to discharge the secretion 
contained within them. The mucous and submucous coats of the intestine 


are intimately adherent, and highly vascular, opposite the Peyerian glands. 
Their use is not known. They are largest and most developed during the diges- 
tive process* 
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The Laiioe Intestine. 

Tho large intestine extends from the termination of the ileum to the anus 
It is about five feet in length, being one-fifth of the whole extent of the intestinal 

p 338 -~ 1>a , tch of Payor's Glands. 339-— A portion of the above magnified, 

from the lower part of the Ileum. 6 




canal. Tt is largest at its commencement at the ctocum, aud gradually diminishes 
as far as the rectum, whero thoro is a dilatation of considerable size, just above 
the anus. It differs from the small intestine in its greater size, its more fixed 
position, and its sacculated form. The large intestine, in its course, describes an 
arch, which surrounds the convolutions of the small intestine. It commences in 
the right iliac fossa, in a dilated part, the cascui n. It ascends through tho ri-ht 
lumbar and hypochondriac regions to tho under surface of the liver ; poises 
transversely across the abdomon, on the confines of tho epigastric and umbilical 
regions, to the left hypochondriac region ; desconds through tho loft lumbar region 
to the loft iliac fossa, whero it becomes convoluted, aud forms the sigmoid flexure • 
finally, it enters tho pelvis, and desconds along its posterior waif to the anus! 
Tho largo intestine is divided into tho emeum, colon, and rectum. 

The Gcecum (cm mu, blind) (fig. 338) is tho large blind porch', or cul-de-sac in 
which the large intestine commences. It is the most dilated part of tho tube 
measuring about two and a half inches, both in its vertical and transverse diameters’ 
It is situated in the right iliac fossa, immediately behind the anterior abdominal 
wall, being retainod in its placo by the peritoneum, which passes ovor its anterior 
surface and sides ; its posterior surface being connected by loose areolar tissuo 
with the iliac fascia. Occasionally, it is almost completely surrounded by peri- 
toneum, which forms a distinct fold, the meso-eaDcum, connecting its back part 
with tho iliac fossa. When this fold exists the csecum obtains considerable 
freedom of movement. Attached to its lower and back part is the appendix 
vermifflrmis, a long, narrow, warm-shaped tube, the rudiment of the lengthened 
caecum found in ajl the mam malia , excopt the ourang-oqtang and wpjgiW. The 
appendix varies from three to six inches in length, its' 'average diameter being 
about equal to that of a goose-quill. It is usually directed upwards and inwards 
behind the caecum, coiled upon itsolf, and terminates in a blunt point, being retained 
in its position by a fold of peritoneum, which sometimes forms a mesentery for it. 
Its canal is small, and communicates with the cecum by ap orifice, which is some! 
times guarded with an incomplete valve. Its coats are thick, and its mucous lining 
furnished with a large number of solitary glands. 

Ileo-Ccccal Valve. The lower end of the ileum terminates at the inner and 
bock part of the large intestine, opposite the junction of the ctecum with the 
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colon. At this point tho mucous membrane forms two valvular folds, which 
project into the large intestine, and arc separated from each other by a narrow 
elongated aperture. This is the ilco-coocal valvo ( valvula Bauliini). Each fold 
is semilunar in form. Tho upper one, nearly horizontal in direction, is attached 


340. — The Coccum and Colon laid open to show the 
lleo-Ciccal Valve. 



by its Convex border to the point of junction of the ileum with tho colon ; the 
lower segment, to the point of junction of tho ileum with the ctocum. Their 
free concave margins project into tho intestine, separated from one another by a 
narrow slitdike aperture, directed transversely. At each end of this aperture the 
two segments of tho Valve coalesce, and arc continued as a narrow membranous 
ridge, around the canal of the intestine for a short distance, forming tho/rawi, or 
retinacula of the valve. Tlic left end of this aperture is rounded: the right end 
is narrow and pointed. 

Each segment of the valvo is formed by a reduplication of the mucous mem- 
brane, and of the circular muscular fibres of the intestine, the longitudinal fibres 
and peritoneum being continued uninterruptedly across from one intestine to the 
other. When these are divided or removed, the ileum may be drawn outwards, 
and all traces of the valve will he lost, tho ileum appearing to open into the large 
intestine by a funnel-shaped orifice of large size. 

Tho surface of each segment of the valve directed towards the ileum is covered 
■with villi, and presents tho characteristic structure of the mucous membrane of 
the small intestine; whilst that turned towards tho largo intestine is destitute of 
villi, and marked with the orifices of tho numerous tubuli peculiar to tho mem- 
brane in the large intestine. These differences in structure continue as far as tho 
freo margin of the valvo. 

When the ccecum is, distended, tho margins of the opening are approximated, so 
as to prevent any reflux into the ileum. 

The c-oton is divided kite four parts : the ascending, transverse, descending, and 
the sigmoid flexure. * 

The ascending colon is smaller than the caecum. It passes upwards, from tho 
right iliac fossa to the Under surface of tho liver, on tho right of the gall-bladder. 
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\yhop0 it bends abruptly inwards to the left, forming the hepatic flexure . It is 
retained in contact with the posterior wall of the abdomen by the peritoneum, 
which covers its anterior surface and sides, its posterior surface being connected by 
loose areolar tissue with the Quadratus lumborum and right kidney, Figs. 341 , 342 : 
sometimes the peritoneum almost completely invests it, and forms a distinct but 
narrow meso-colon. It is in relation, in front, with tho convolutions of the ileum 
and the abdominal pariotes ; behind, it lies on the Quadratus lumborum muscle, 
and right kidney. 


341.— Diagram of tho relations of the Large Intestine and Kidney from behind. 
The parts uncovered by Peritoneum tire shown unshaded. 



Tho transverse colon , the longest part of this large intestine, passes transversely 
from right to left across the abdomen, opposite the coniines of the epigastric and 
umbilical zones, into the left hypochondriac region, where it curves downwards 
beneath tho lower cud of tho spleen, forming the splenic- flexure. In its courso it 
describes an arch, the concavity of which is directed backwards towards the ver- 
tebral column ; heneo the name, transverse arch of the colon. This is tho most 
moveable pai't of the colon, being almost completely invested by peritoneum, and 
connected to tho spine behind by a largo and wide duplieaturo of that membrane, 
the transverse meso-colon. It is in rolation, by its upper surface, with tho liver 
and gall-bladder, the great curvature of tho stomach, and the lower end of tho 
spleen, by its under surface, with the small intestines ; by its anterior surface, 
with tho anterior layers of the great omentnm and tho abdominal parietos ; by its 
posterior surfaco, with the transverse meso-colon. 

The descending colon passes almost vertically downwards through the left hypo- 
chondriac and lumbar regions to the upper part of the left iliac fossa, where it 
terminates in the sigmoid flexure. I#is retained in position by tho peritoneum, 
which covers its anterior surface and sides, its posterior stirface being connected 
by areolar tissue with the left crus of the Diaphragm, tho left kidney, and the 
Quadratus lumborum, Figs. 341, 342. It is smaller in calibre aud more deeply 
placed than the ascending colon. * • 
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The sigmoid flexuro is the narrowest part of the colon ; it is situated in the left 
iliac fossa, commencing at tlio termination of the descending colon, at the margin 
of the crest of the ileum, and ending in the rectum, opposite the left sacro-iliae 
symphysis. It curves in the first place upwards, and then descends vertically, 
and to one or tho other side, like the letter S — hence its name. It is retained in 
its place by a loose fold of peritoneum, the sigmoid mcso-colan. It is in relation, 
in front, with the small intestines and abdominal parictes ; behind, with tho iliac 
fossa. 

342. — The relations of the Viscera and Large Vessels of .tho 
Abdomen. (Seen from behind.) 



Tho Rectum is tho terminal part of the large intestine, and extends from tho 
sigmoid flexure to the anus ; it varies i rt length from sax to eight inches, and has 
received its name from being less flexuous than any other part of the intestinal 
canal. It commences opposito the left sacro-iliac symphysis, passes -obliquely 
downwards from left to right to tho middlo of tlio sacrum, forming a gentlo 
curve to the right side ; then, regaining the middle line, it descends in front of 
the lower vpart of tho sacrum and coccyx, and, near th© extremity of the latter 
bone, inclines backwards to terminate at tho anus, being curved both in the lateral 
and antero-posterior directions. The rectum is, therefore, not straight, the upper 
part being directed obliquely from the left side t© the median line, the middle 
portion being curved in the direction of tho hollow of tho sacrum and coccyx, and 
the lower portiou*presenting a short curve in the opposito direction. The rectum 
is cylindrical, not sacculated like the rest of the large intestine ; it is narrower at 
its upper part than ih<mgmoid flexure, gradually increases in size as it descends, 
and immediately' above the anus presents a considerable dilatation, capable .of 
acquiring an enormous* size. The rectum is divided into three portions : upper, 
middlo, and lower. 
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The upper portion, which includes about half tho length of the tube, extends 
obliquely from the left sacro-iliac symphysis to the middle of the third piece of the 
sacrum. It is almost completely surrounded by peritoneum, and connected to tho 
sacrum behind by a duplicature of that membrane, the meso-rectum. It is in 
relation behind with tho Pyriformis muscle, the sacral plexus of nerves, and the 
branches of the internal iliac artery of the left side, which separate it from the 
sacrum and sacro-iliac symphysis 5 in front it is separated, in the male, from tho 
posterior surface of the bladder : in tho female, from tho posterior surface of tho 
uterus, and its appendages, by some convolutions of the small intestine. 

The middle portion of the rectum is about three inches in length, and extends 
os far as the tip of tho coccyx. It is closoly connected to the concavity of the 
sacrum, and covered by peritoneum only on the upper part of*its anterior surface. 
It is in relation, in front, in the male, with tho triangular portion of the baso of 
tho bladder, the vesiculse seminales, and vasa deferentia ; moro anteriorly, with tho 
under surface of the prostate. In tho female, it is adherent to the posterior wall of 
tho vagina. 

The lower portion is about an inch in length; it curves backwards at tho fore 
part of the prostate gland, and terminates at the anus. This portion of tho intestine 
receives no peritoneal covering. It is invested by tho Internal sphincter, supported 
by tho Lavatores ani muscles, and surrounded at its termination by the External 
sphincter. In the male, it is separated from the membranous portion and bulb of 
the urethra by a triangular space ; and, in tho female, a similar spaco intervenes 
between it and the vagina. This space forms by its base the pcrincoum. 

Stnwture. The largo intestine has four coats : serous, muscular, cellular, and 
mucous. 

Tho serous coat is derived from the peritoneum, and invests the different portions 
of the largo intestine to a variablo extent. The ptecum is covered only on its 
anterior surface and sides ; more rarely, it is almost completely invested, being held 
inTt^pasitioh by a duplicature, tho meso-ca^cum. Tho ascending and descending 
colon are usually covered only in front. The transverse colon is almost completely 
invested, -the parts corresponding to the attachment of tho great omentum and 
transverse meso-colon being alone excepted. Tho sigmoid flexure is nearly com- 
pletely surrounded, the point corresponding to the attachment of the sigmoid meso- 
colon being excepted. The upper part of the rectum is almost completely invested 
by the peritoneum : tho middle portion is covered only on its anterior surface; and 
the lower portion is entirely devoid of any serous covering. I11 the course of the 
colon, and upper part of the rectum, the peritoneal coat is thrown into a number 
of small pouches filled with fat, called appendices epiploicce . They are chiefly 
appended to the transverse colon. 

Tho muscular coat consists of an external longitudinal and an internal circular 
layer of muscular fibres. 

Tho longitudinal fibres are found as a uniform layer over tho wholo surface of 
the large intestine. In the ciecum and colon, they are especially collocted into 
three flat longitudinal hands, each being about half an inch in width. These bands 
commence at the attachment of the appendix vermiformis to tho csecum : one, the 
posterior is placod along tho attached border of the intestine ; tho anterior band, 
the largest, becomes inferior along the arch of the colon, where it corresponds to 
tho attachment of the great omentum, but is in front in the ascending and 
descending colon and sigmoid flexure ; tho third, or lateral band, is found on tho 
inner side of the ascending and descending colon, and on the under border of the 
transverse colon. These bands are nearly OUe-half shorter than the other parts of 
the intestine, and serve to produce tho sacculi which are characteristic of the 
crecum and colon ; accordingly, when they are dissected off, the tube can be 
lengthened, and its sacculated chapter becomes lost. In the sigmoid flexure, 
the longitudinal fibres become more scattered, but upon its lower part, and round 
the reotum, they spread out, and form a thick uniform layer. 

Tho circular fibres form a thin layer, over the owcum C9lon ? being especially 
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accumulated in the intervals botween the sacculij .in the rectum, thoy form a 
thick layer, especially at its lower end, where they become numerous, and form, the 
Internal sphincter. 

The cellular coat connocts the muscular and mucous layers closely together. 

Tko mucous membrane , in the ceocum and colon, is pale, and of a greyish 
or pale yellow colour. It is quite smooth, destitute of villi, and raised into 
numerous crescentric folds, which correspond to the intervals between the sacculi. 
In the rectum, it is thicker, of a darker colour, more vascular, and connected 
loosely to the muscular coat as in the oesophagus. When the lower part of tho 
rectum is contracted, its mucous membrane is thrown into a number of folds, some 
of which, near tho anus, are longitudinal in direction, and are effaced by tho disten- 
sion of the gut. Besides these, there are certain permanent folds, of a semilunar 
shape, described by Mr. Houston.* They are usually three in number ; sometimes 
a fourth is found, and, occasionally, only two are present. One is situated near 
the commencement of the rectum, on tho right side ; another extends inwards from 
the left side of the tube, opposito the middle of the sacrum ; the largest and most 
constant one projects backwards from tho. fore part of the rectum, opposito the 
base of tho bladder. When a fourth is present, it is situated about an inch above 
the anus on the back of the rectum. Those folds are about half an inch in width, 
and contain somo of the circular fibres of tho gut. In tho empty slate of the 
intestine they overlap each other, as Mr. Houston remarks, so effectually as to 
require considerable manoeuvring to conduct a bougie or tho finger along the canal 
of the intestine. Their use seems to bo, 4 to support the weight of focal matter, 
and prevent its urging towards the anus, where its presence always excites a 
sensation demanding its discharge. ’ The mucous membrane of tho large intestine 
presents for examination, epithelium, simple follicles, and solitary glands. 


343. — Minute Structure of Large Intestine. 
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Submucous connective tissue. 


Solitary Gland. 


Tho epithelium is of the columnar kind. 

The simple follicles are minute tubular prolongations of the mucous membrane, 
arranged perpendicularly, side by side, over its entire surface ; thoy are no longer, 
more numerous, and placed in much closer apposition than those of the small 
intestine ; and they open by minute rounded orifices upon the surface, giving it a 
cribriform appearance. 

The solitary glands in the large intestine are most abundant in the ciucum 
and appendix vemifhrxms ; but are irregularly scattered also over the rest of the 
intestine. They ate small, prominent, flask^haped bodies, of a whitish colour, 
perforated upon the central part of their free surface by a minute orifice, which 
in the majority is permanent. 

* Duh. Jfusp. ReporUy vol. v. p. 163. 
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The Liver. 

The Liver is a glandular organ of largo size, intended mainly for tlio secretion of 
tho bile, but effecting also important changes in certain constituents of the blood 
in their passage through tho gland. It is situated in the right hypochondriac 
region, and extends across the epigastrium into the left hypochondrium. It is tho 
largest gland in the body, weighing from three to four pounds (from fifty to sixty 
ounces avoirdupois). , It measures, in its transverse diameter, from ten to twelve 
inches ; from six to seven in its antero-posterior ; and is about three inches thick 
at the back part of tho right lobe, which is the thickest part. 

Its upper surface is convex, directed upwards and forwards, smooth, covered 
by peritonea It is in relation with tlie under surface of the Diaphragm ; and 
below, to a small extent, with the abdominal parictes. The surface is divided into 
two unequal lobes, the right and left, by a fold of peritoneum, the suspensory or 
broad ligament . 

Its under surface is concave, directed downwards and backwards, and in relation 
with the stomach and duodenum, the hepatic flexure of the colon, and tho right 
kidney and suprarenal capsule. The surface is divided by a longitudinal fissuro 
into a right and left lobe. 

The posterior border is rounded and broad, and connected to the Diaphragm by 
the coronary ligament; it is in relation with the aorta, the vena cava, and tho crura 
of the Diaphragm. 

The anterior border is thin and sharp, and marked, opposite the attachment of 
tho broad ligament, by a deep notch. .In adult males, this border usually corre 
sponds with the margin of the ribs ; but in women and children, it usually projects 
below the ribs. 

Tho right extremity of tho liver is thick and younded - whilst the left is thin and 
flattened. 

Changes f Position. The student should make himself acquainted with the different 
cireumsnuir-e.s under which the liver changes its position, as they are of importance in 
determining tin 1 , existence of enlargement, or other disease of the organ. 

Its position varies according to the posture of tho body; f in the upright and sitting 
posture, it usually recedes behind the ribs. Its position varies, also, with the ascent or 
descent of the Diaphragm. In a deep inspiration, the liver descends below tho ribs; in 
expiration, it is raised to its ordinary level. Again, in emphysema, where the lungs are 
distended, and the Diaphragm descends very low, the liver is pushed down ; in some other 
diseases, as phthisis, where the Diaphragm is much arched, the liver rises very high up. 
Pressure from without, as in tight lacing, by compressing the lower part of the crest of 
the ileum ; and its convex surfjfte is often, at the same time, deeply indented from pressure 
of the ribs. Again, its position varies greatly, according to tho greater or less distension 
of the stomach and intestines. When the intestines are empty, tho liver descends in the 
abdomen; but when they are distended, it is pushed upwards. Its relations to sur- 
rounding organs may also bo changed by the growth of tumours, or by collections of fluid 
in the thoracic or abdominal cavities. 

Ligaments. The ligaments of tho liver (fig. 345) are five in number : four being 
formed of folds of peritoneum ; the fifth, the ligamentum teres , is a round, fibrous 
cord, resulting from the obliteration of the umbilical vein. Tho ligaments are tho 
longitudinal, two lateral, coronary, and round. 

The longitudvml ligament (broad, falciform, or suspensory ligament) is a broad 
and thin antero-posterior peritoneal fold, falciform in shape, its base being directed 
forwards, its apex backwards. It is attached by one margin to the under surface 
of the Diaphragm, and the posterior surface of the sheath of the right Rectus 
muscle ns low down as the umbilicus ; by its hepatic margin, it extends from the 
notch on the anterior margin of tho liver, as far back as its posterior bord'*i\ It 
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consists of two layers of peritoneum closely united together. Its anterior free 
edge contains the round ligament between its layers. 

The lateral ligaments , two in number, right and left, are triangular in shape. 
They are formed of two layers of peritoneum united, and extend from the sides 
of the Diaphragm to the adjacent margins of the posterior border of tho organ. 
The left is the longer of tho two, and lies in front of the oesophageal opening in 
the Diaphragm. 

The coronary ligament connects tho posterior border of the liver to the 
Diaphragm. It is formed by the reflection of tho peritonoum with tho Diaphragm 
on to tho uppor and lower margins of tho posterior bordor of the organ. The 
coronary ligament* consists of two layers, which aro continuous on each side with 
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the lateral ligaments; and in front, with the longitudinal* ligament. Between tho 
layers, a Targe oval interspace is left uncovered by peritoneum, and connected to 
the Diaphragm by a firm areolar tissue. This space is subdivided, near its left 
extremity, into two parts by a deep notch (sometimes a canal), which lodges tho 
inferior vena cava* and into which open the hepatic veins. 

The round ligament (fig. 345) is a fibrous cord resulting from the obliteration of 
the umbilical vein. It ascends from the umbilicus, 91 the antorior free margin of 
the longitudinal ligament, to the notch in tho anterior border of the liver, from 
which it may be traced along tho longitudinal fissure on the under surface of tile 
liver, as far back as the inferior vena cava. 

Fissures (fig. 345). Five fissures are seen upon the under surface of the liver 
which servo to divide it into five lobes. They are the longitudinal fissure, tho 
fissure of the ductus venosus, the transverse fissure, the fissure for the gall-bladder 
and the fissure for the vena cava. „ 

The longitudinal fissure is a deep groove, which extends from the notch on 
the anterior margin of the liver, to tho posterior border of tho organ. It separates 
the right and left lobes ; the transverse fissure joins it, at right angles, about one- 
third from its posterior extremity, and divides it into two parts. Tho anterior 
half is called the wnipiUmi fimjt/te : it is deeper than the posterior part, and lodges 
;4he umbilical vein in thS foetus, or its remains (the round ligament) in the adult. 
%hi3 fissure is often psirtially bridged over by a prolongation of the hepatic sub- 
stance, the jpom hepatis* 

Tb efisswre of the ductus Venosus is the back part of the longitudinal fissure ; 
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it is shorter and shallower than the anterior portion. It lodges in tlio fcetud the 
ductus venosus, and in the adult a slonder fibrous cord, the obliterated remains of 
that vessel. 

The transverse or portal fissure , is a short but deep fissure, about two inches 
in length, extending transversely across the under surface of the right lobe, nearer 
to its posterior than its anterior border. It joins, nearly at right angles, with the 
longitudinal fissure. By the older anatomists, this fissure was considered the 
gateway (porta) of the liver ; hence the large vein which enters at this point was 
called the portal vem. Besides this vein, the fissure transmits the hepatic artery 
and nerves, and the hepatic duct and lymphatics. At their entrance into tho 
fissure, the hepatic duct lies in front to the right, the hepatic artfery to the left, and 
the portal vein behind (fig. 349). 
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The fissure for the gall-bladder ( fossa cystis fellcai) is a shallow, oblong 
fossa, placed on the under surface of the right lobe, parallel with the longitudinal 
fissure. It extends from the anterior free margin of the liver, which is occa- 
sionally notched for its reception, to near the right extremity of the transverse* 
fissure. 

The fissure for the vena cava is a short deep fissure, occasionally a complete 
canal, which extends obliquejy upwards from a little behind the right extremity 
of tho transverse fissure, to the posterior border of the organ, where it joins the 
fissure for tho ductus venosus. On slitting open tho inferior vena cava which 
is contained in it, a deep fossa is seen, at the bottom of which the hepatic veins 
communicate with this vessel. This fissure is separated from tho transverse 
fissure by the lobus caudatus, and from the longitudinal fissure by the lobulus 
Spigelii. 

Lobes. Tho lobes of the liver, like the ligaments and fissures, are five in 
number : the right lobe, the left lobe, the lobus quadratus, the lobulus Spigelii, and 
the lobus caudatus. 

The right lobe is much larger than the left ; the proportion between them being 
as six to one. It occupies the right hypochondrium, and is separated from the left 
lobe, on its upper surface, by the longitudinal ligament ; on its under surface, by 
the longitudinal fissure ; and in front, by a deep notch, *It is of a quadrilateral 
form, its under surface being marked by three fissures : the transverse fissure, the 
fissure for the gallbladder, and the fissure for the inferior vena cava ; and by two 
shallow impressions, one in front ( impressio oolica) 9 for tbfe hepatic flexure* of the 
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colon ; and one behind (impressio renalis ), for the right kidney and suprarenal 
. capsule. 

The left lobe is smaller and more flattoned than the right. It is situated in the 
opigmtric and left hypochondriac regions, sometimes extending as far as the upper 
bcfder of the spleen. Its upper surface is convex ; its under concave surface rests 
upon the front of tho stomach ; and its posterior border is in relation with tho 
cardiac orifice of the stomach. 

The lobus quadratus , or square lobe, is situated on the under surface of tho 
right lobe, bounded in front by the free margin of tho liver ; behind, by the trans- 
verse fissure ; on the right, by the fissure for the gall bladder ; and, on tho left,* 
by the umbilical f&sure. 

The lobulus Spigelii projects from tho back part of the under surface of tho 
right lobe. It is bounded, in front, by the transverse fissure ; on the right, by 
tho fissure for tho vena cava; and, on tho left, by the fissure for tho ductus 
venosus. 

The lobus caudatns , or tailed lobe, is a small elevation of the hepatic substance, 
extending obliquely outwards, from tho base of tho lobulus Spigolii, to the under 
surfafee of tho right lobe. It separates tho right extremity of tho transverso 
fissure from tho commencement of tho fissure for tho inferior cava. 

Vessels . The vessels connected with the liver are also five in number: they 
are tho hepatic artery, tho portal vein, the hepatic vein, tho hepatic duct, and tho 
lymphatics. 

The hepatic artery , portal vein , and hepatic duct, accompanied by numerous 
lymphatics and nerves, ascend to tho transverse fissure, between the layers of the 
gastro-hcpatic omentum ; tho hepatic duct lying to the right, the hepatic artery 
to the left, and the portal vein behind the other two. They are enveloped in a 
looso areolar tissue, the capsule of Glisson, which accompanies tho vessels in their 
course through the portcd'cdnaXs, fn tho interior of the organ. 

The hepatic veins convey the blood from the livor. They commonco at tho 
circumference of the organ, and proceed towards tho deep fossa in its posterior 
border, where they terminate by two large and several smaller branches, in tho 
inferior vena cava. 

The hepatic veins have no cellular investment ; consequently, their parietes are 
adherent to the walls of thq canals through which they run; so that, on a section 
of the organ, these veins remain widely open and solitary, and may be easily 
distinguished from the branches of the portal vein, which are more or less 
collapsed, and always accompanied by an artery and duct. 

The lymphatics are large and numerous, consisting of a deep and superficial set. 
They have been already described. 

Nerves . The nerves of the liver are derived from the hepatic plexus of tho 
sympathetic, from the pneumogastric nerves, especially the left, and from the right 
phrenic. 

Structure. Tho substance of the liver is composed of lobules, hold together by 
an extremely fine areolar tissue, and of the ramifications of the portal vein, hepatic 
duct, hepatic artery, hepatic veins, lymphatics, and nerves; tho whole being 
invested by a fibrous and a serous coat. 

The serous coat is derived from the peritoneum, and invests the entire surface 
of the organ, excepting at the attachment of its various ligaments, and at the 
bottom of the different fissures, where it is deficient. It is intimately adherent 
to the fibrous coat. 

The fibrous coat lies beneath the serous investment, and covers the entire 
surface of the organ* . It ig difficult of demonstration, excepting where the serous 
coat is deficient/ At the transverse fissure, it is continuous with the capsule of 
Glissofi f ^and, on tlia surface of the organ, with the areolar tissue separating the 
lobules. ‘ 

The lobules form 'the chief, mass of the hepatic substance: they may be seen 
either V>n the surface of the organ, or by making a section through the gland. 
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They are small granular bodies, about the size of a millet-seed, measuring from 
one-twentieth to one-tenth of an inch in diameter. If divided longitudinally, 
they have a foliated, and, if transversely, k polygonal, outline. The bases of the 
lobules are clustered round the smallest branches (sublobular) of the hepatic 
veins, to which each if connected by means of a small branch, which issues 
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il. Longitudinal section of an hepatic. vein. a. Por- 
tion of the canal, from which the vein has boon 
rouunod ; A. orifices of ultimuto twigs of the vein 
(.sublobular), situated in the centra of the lobules. 
After Kiurnan. 
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from the centre of tho lobule (intra- 
lobular). The remaining part of tho sur- 
face of each lobule is imperfectly isolated 
from the surrounding lobules, by a thin 
stratum of areolar tissue, and by tho 
smaller vessels and ducts. 

If one of tho hepatic veins be laid 
open, tho bases of the lobules may be 
seen through the thin wall of the vein, 
on which they rest, arranged in the form 
of a tesselated pavement, tho centre of 
each polygonal space presenting a mi- 
nute aperture, tho mouth of a sublobular 
vein. 

Each lobule is composed of a mass of 
cells ; of a plexus of biliary ducts ; of a 
venous plexus, formed by branches of 
the portal vein ; of a branch of an he- 
patic vein (intralobular) ; of minute 
arteries; and, probably, of nerves and 
lymphatics. 

Tho hepatic cells form tho chief mass 
of the substanco of a lobule, and lie in 
tho interspaces of the capillary plexus, 
being probably contained in a tubular 
network, which forms the origin of tho 



Longitudinal set fcion of a small portal vein anti 
canal, after Kiernan. a. Portions of tho canal 
from which the vein has been removed ; 6. side of 
the portal vein in contact with tho caual ; c. tho 
Ride of the vein which is separated from tho canal 
by the hepatic artery and duct, with areolar tissue 
(Gibson's capsule ; d, internal surface of tho por« 
tal vein, through which arc seen the outlines of the 
lobules and the openings (<?) of the interlobular 
veins ; /. vaginal veins of Kiernan ; y. hepatic 
artery ; A. hepatic duct. 


biliary ducts. The smallest branches of 
the vena porta) pass between tho lobules, 
around which they form a plexus, tho 
interlobular. Branches from this plexus 
enter tho lobules, and form a network in 
their circumference. Tho radicles of tho 
portal vein communicate with those of 
the hepatic vein, which occupy the centre 
of tlio lobule ; and the latter converge to 
form the intralobular vein, which issues 
from tho base of tho lobule, and joins tho 
hepatic vein. The portal vein carries 
the blood to the liver, from which the 
bile is secreted ; the hepatic vein carries 
the superfluous blood from the liver, and 
the bile-duct carries the bile secreted by 
the hepatic cells. 

Tho hepatic cells are of a more or 
less spheroidal form ; but may be rounded, 
flattened, or many-sided, from mutual 
compression. They vary in size from 
the -nhfG to the of an inch in dia- 
meter* and contain a distinct nuclens 


in the interior, or sometimes two. In tho nucleus is a highly refracting nucleolus, 
with granules. The cell-contents are viscid, and contain yellow particles, the 
colouring matter of the bile, and oil-globules. The cells aldhcre together by tho 
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surfaces, so as to form rows, which radiate from the centre towards the circum- 
ference of the lobule. These cells are probably the chief agents in the secretion 
of the bile. 

Biliary ducts. The precise mode* of origin of the biliary duct is uncertain. 
Mr. Kieman’s original view, which is supported by the researches of Dr. Beale, 
is that the ducts commence within the lobules, in a plexiform network (lobular 
biliary plexus), in which the hopatic cells lie. According to Henle, Handheld 
Jones, and Kolliker, tho cells are packed in the interspaces of the capillary 
plexus, and, by means of temporary communications, transmit their contents into 
the minute bile-ducts which originate in the spaces between the lobules, never 
entering within them. The ducts form a plexus (interlobular) between the 
lobules ; and tho interlobular branches unite and form vaginal branches, which 
lie in the portal canals, with branches of the portal vein and hepatic duct. The 
ducts finally form two large trunks, which leave tho liver at tho transverse fissure, 
and the union of these is the hepatic duct. 

The P fatal vein, on entering the liver at tho, transverse fissure, divides into 
primary branches, whicli are contained in the portal canals, together with branches 
of the hepatic artery and duct, and the nerves and lymphatics. In the larger 
portal canals, the vessels are separated from the parietes, and joined to each other, 
by a loose cellular web, the capsule of Glisson. The veins, as they lie in tho 
portal canals, give off vaginal branches, which form a plexus (vaginal plexus) in 
Glisson’s capsule. From this plexus, . and from tho portal vein itself, small 
branches are given oft 1 , which pass between tho lobules (interlobular veins) ; these 
cover tho entire surface of the lobules, excepting their bases. Tho lobular - 
branches are derived from tho interlobular veins : they penetrate into tho lobules, 
and form a capillary plexus within them. From the plexus the intralobular 
vein arises. 

The Hepatic artery appears destined chiefly for tho nutrition of tho coals of the 
large vessels, the ducts, and the investing membranes of the liver. It enters 
the liver at the transverse fissure, with 
the portal vein and hepatic duct, and 
ramifies with these vessels through tho 
portal canals. It gives off vaginal branches, 
which ramify in the capsule of Glisson ; 
and other branches, which are distributed 
to tho coats of the vena port© and hepatic 
duel* From the vaginal plexus, inter- 
lobular branches are given off, whicli 
ramify through the interlobular fissures, 
a few branclios being distributed to tho 
lobules! Kiernan supposos that tho 
branches of the hepatic artery terminate in 
a capillary plexus, which communicates 
with the branches of the vena portae. 

The Hepatic veins commence in tho 
interior of each lobnle by a plexus, the 
branches of which converge to form the 
intralobular vein. 

The intralobular vein passes through tho centre of the lobule, and leaves it at 
its base to terminate in a sublobular vein. 

The sublobular veins unito with neighbouring branches to form larger veins ; 
and these join to form the large hepatic trunks, which terminate in the vena 
cava. * * 


348 . 



A transverse section of a small portal canal and its 
vessels, after Kiernan. 1. Portal vein ; 2. inter- 
lobular branches; 3. branches of tho vein, 
termed, by Mr. Kiernan, vaginal, also giving off 
interlobular branches ; 4. hepatio duct ; 5. he- 
patic artery. 
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Gall-Bladder. 

The gall-bladder is tho reservoir for the Joile ; it is a conical or pear-shaped 
membranous sac, lodged in a fossa on the under surface of the right lobe of the 
liver, and extending from near the right extremity of the transverse fissure to tlie 
anterior free margin of the organ, ft is about four inches in length, one iueh in 
breadth at its widest part, and holds from eight to ten drachms. It is dividod 
into a fundus, body, and neck. Tho fundus , or broad extremity, is directed 
downwards, forwards, and to the right, and occasionally projects from tho anterior 
border of the liver : the body and neck are directed upwards aud backwards to 
tho left. The gall-bladder is hold in its position by the peritoneum, which, in 
tho majority of cases, passes over* its under surface, but the serous mombrano 
occasionally invests the gall-bladder, which then is connected to tho liver by a 
kind of qjesontery. 

Relations. The body of the gall-bladder is in relation, by its upper* surface, 
with the liver, to which it is connected by areolar tissue and vessels ; by its under 
surface, with the first portion of tho duodenum, occasionally tho pyloric end of the 
stomach, and the hepatic flexure of tho colon. /The fundus is completely invested 
by peritoneum; it is in relation, in front, with tho abdominal parictes, immediately 
below the tenth costal cartilage; behind, with the transverse arch of the colon. 
The neck is narrow, and curves upon itself like the italic letter / ; at its point 
of connection with the body and with the cystic duct, it presents a well-marked 
constriction. 

Wlusu the gall-bladder is distended with bile or calculi, the fundus may be felt through 
the abdominal parictes, especially in an emaciated subject : the relations of this sac will 
also serve to explain the occasional occurrence of abdominal biliary fistulas, through which 
biliary calculi may pass out, and of the passage of calculi from the gall-bladder into the 
stomach, duodenum, or colon, which occasionally happens. 

Structure. The gall-bladder consists of three coats : serous, fibrous and mus- 
cular, and mucous. 

The external or serous coat is durived from the peritoneum ; it completely invests 
tho fundus, but covers the body and neck only on their under surfaco. 

The middle or fibrous coat is a thin but strong fibrous layer, which forms tho 
framework of the sac, consisting of dense fibres which interlace in all directions. 
Plain muscular fibres are also found in this coat, disposed chiefly in a longitudinal 
direction, a few running transversely. 

Tho infernal or mucous coat is loosely connected with the fibrous layer. It is 
generally tinged with a yellowish-brown colour, and is everywhere elevated into 
minute rugte, by the union of which numerous meshes are formed ; the depressed 
intervening spaces having a polygonal outline. Tho meshes are smaller at tho 
fundus and neck, being most developed about the centre of the sac. Opposite the 
neck of the gall-bladder, the mucous membrane projects inwards so as to form a 
large valvular fold. 

The mucous rnpmbrano is covered with columnar epithelium, and secretes an 
abunda ice of thick viscid mucus ; it is continuous through tho hepatic duct with 
the mucous membrane lining the ducts of tho liver, and through the duotus com- 
munis choledochus with the mucous mombrano of the alimentary canal. 

The Biliary Ducts arc, tho hepatic, the cystic, and tlie ductus communis 
choledochus. 

The hepatic duct is formed of two trunks of nearly equal size, which issue 
from tho livor at the transverse fissure, one from the right, the other from the 
loft lobe ; these unite, and pass downwards and to the right for about an inch and 
a half, to join at an acuto angle with the cystic duet, aijd so form the ductus com- 
munis choledochus. 

The cystic duct , the smallest of the three biliary ducts, is about an inch in length. 
It passes obliquely downwards and to the left from the neck of the gall-blidde^ 

TT 
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and joins fcho hepatic duct to form^tho common duct. It lies in the gastro- 
Hbpatic omentum in front of the vena cava, the cystic artery lying to its left 
Bide. The mucous membrane lining its interior is thrown into a senes of cres- 
centic folds, from five to twelve in number, which project into the duct in regular 
succession, and are directed obliquely round the tube, presenting much the appear- 
ance of a continuous spiral valve. They exist only in the human subject. When 
the duct has been distonded, the interspaces between tho folds are dilated, so as 
to give to its exterior a sacculated appearance. 

The ductus communis choledochus, th j largest of tlie three, is the common ex- 
cretory duct of tho liver and gall-bladder. It is about throe inches in length, of 
the diameter of a goose-quill, and formed by the junction of the cystic and hepatic 
ducts. It descends along tho right border of the lesser omentum, behind the 

349. — The Parts in the G astro-hepatic Omentum, its anterior Layer being removed.* 



first portion of the duodenum, in front of the venro portro, and to the right of tho 
hepatic artery ; it then passes between the pancreas and descending portion of the 
duodenum, and, running for a short distance along the right side of the pancreatic 
duct, near its termination, passes with it obliquely between the mucous and mus- 
cular coats, the two opening by a common orifice upon the summit of a papilla; 
situated at the inner side of the descending portion of tho duodenum, a little below 
its middle. 

Sti-ucturc, The coats of the biliary ducts are, an external or fibrous, and an 
internal or mucous. Tho fibrous coat is composed of a strong areolar fibrous 
tissue. The mucous coat is continuous with the lining membrane of the hepatic 
ducts and gall-bladder, and also with that of the duodenum. It is provided with 
numerous glands, the orifices of which are scattered irregularly in the larger ducts, 
but in tho smaller hepatic ducts are disposed in two longitudinal rows, one on 
each side of the vessel. These glands are of two kinds. Some are ramified tubes, 
which occasionally anastomose, and from the sides of which saccular dilatations 
are given off ; others small clustered cellular glands, which open either sepa- 
rately into the hejtotiosduo^or into the ducts of tho tubular glands. 

* In making this dissection the gall-bladder has been displaced and somewhat twisted ; 
so that the cystic duct is thrown forwards and appears to the left of its natural position. 
The dUct is shown in its natural relation to the hepatic duct in fig. 246. p. 446. / 
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The PanSrkas. 

Dissection . The pancreas may bo exposed for dissection in three different ways r 1. By 
raising the liver, drawing down the stomach, -and tearing through the gaatro-hepatic 
omentum. 2. By raising the stomach, the arch of the colon, and great omentum, and 
then dividing the inferior layer of the transverse meso-colon. By dividing the two 
layers of peritoneum, which descend from the great curvature of the stomach to form great 
omentum ; turuing the stomach upwards, and then cutting through the ascending layer of 
the transverse meso-colon. 


Tho Pancreas (irai'-arpeac, al\ flesh) is a conglomerate gland, analogous in its 
structure to the salivary glands. In shape it is transversely oblong, flattened, 
from before backwards, and bears some resemblance to a dog’s tongue, its right 
extremity being broad, and presenting a sort of angular 'betid from above down- 
wards, called the head, whilst its left oxtremity gradually tapers to form the tail, 
the intermediate portion being called tho body. It is situated transversely across 
tho posterior wall of tho abdomen, at the back of the epigastric and both hypo- 
chondriac regions. Its length varies from six to eight inches, its breadth is ant 
inch and a half, and its thickness from half an inch to an inch, being greater at' 
its right extremity and along its upper border. Its weight varies Irora two to 
throe and a half ounces, but it may reach six ounces. 

The rhjht extremity or head of the pancreas (fig. 350) is curved upon itself 
from above downwards, and is embraced by tho concavity of the duodenum. The 

350. — The Fancreas and its Relations, 



common bile-duct descends behind, between tho duodenum and pancreas ; and tho 
pancrcatioo-duodenal artery descends in front between the same parts. On the 
posterior aspect of the pancreas is a lobular fold of tho gland, which passes trans- 
versely to the left, behind the superior mesenteric vessels, forming tho back part 
of tho canal in which they are contained. It is sometimes detached from the rest 
qf the gland, and is called the lesser pancreas. 

The lesser end or tail of the pancreas is narrow ; it extenjU to the left as far as 
tho spleen, and is placed over the left kidney and suprarenal capsule. 

The body of the pancreas is convex in front, and covered by the ascending 
layer of the transverse meso-colon and the posterior surface of the stomach. ^ 
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The posterior surface is concave, and has the following structures interposed 
between it and the first lumbar vortebra : the superior mesenteric artery and vein, 
the commencement of the vena porta), the vena cava, the aorta, the left kidney, 
the suprarenal capsule, and the corresponding renal vessels. 

The upper border is thick, and has resting upon it, riear its centre, the coeliac 
axis ; the splenic artery and vein are lodged in a deep groove or canal in this 
border ; and to the right, the first part of tho duodenum and the hepatic artery 
are in relation with it. 

Tho lower border , thinner than the upper, is separated from tho transverse 
portion of tho duodenum by the superior mesenteric artery and vein; to the left 
of these the inferior mesenteric vein ascends behind the pancreas to join the 
splenic vein. 

The pancreatic duct , called the canal of Wirsung from its discoverer, extends 
transversely from left to right through the substance of tho pancreas, nearer to its 
lower than its upper border, and lying nearer its anterior than its posterior sur- 
face. In order to expose it, the superficial portion of tho gland must be removed. 
Traced backwards, it is found to commence by an orifice common to it and tho 
ductus communis choledochus, upon tho summit of an elevated papilla, situated at 
tho inner side of the descending portion of the duodenum, a- little below its middle : 
from this papilla it passes very obliquely through the mucous and muscular coats, 
separates itself from the ductus communis choledochus, and, ascending slightly, 
runs from right to left through the middlo of the gland, giving off* numerous 
branches, which commence in its lobules. 

Sometimes tho pancreatic duct and ductus communis choledochus open separately 
into the duodenum. The excretory duct of the lesser pancreas is called tho ductus 
pancrcaiicus minor ; it opens into tho main duct near the duodenum, and sometimes 
separately into that intestine, at a distance of an inch or more from the termination 
of the principal duct. 

The pancreatic duct, near the duodenum, is about tho size of an ordinary quill ; 
its walls are thin, consisting of two coats, an externa^ fibrous and an internal 
mucous ; the latter is thin, smooth, and furnished, near its termination, with a few 
scattered follicles. 

Sometimes tho pancreatic duct is double, up to its point of entrance into tho 
duodenum. 

In structure , tho pancreas closely resembles the salivary glands ; but it is 
looser and softer in its texture. Tho fluid secreted by it is almost identical with 
saliva. 

Vessels a'nd Nerves . The arteries of the pancreas are derived from the splenic, 
the pancreatico-duodenal branch of the hepatic, and the superior mesenteric. 
Its veins open into tho splenic and superior mesenteric veins. Its lymphatics 
terminate in tho lumbar glands. Its nerves are. filaments from tho splenic 
plexus. 

The Spleen. 

The Spleen is usually classified, together with the thyroid, thymus, and suprarenal 
capsules, as one of tho ductless, or blood-glands. It possesses no excretory duct. 
Tt is of an oblong flattened form, soft, of very brittle consistence, highly vascular, 
of a dark blnish-red colour, and situated in the left hypochondriac region, em- 
bracing the cardiac end of the stomach. It is invested by peritoneum, and 
connected with the stomach by the gastro-splenic omentum. 

1 Halations. Tho external mrface is convex, , smooth, and in relation with the 
under surface of the Diaphragm, which separates it from the ninth, tenth, and 
eleventh ribs of flie 16ft side. The internal surface is slightly concave, and 
divided by a vertical fissure, tho hilum , into an anterior or larger, and a posterior 
or smaller portion. y Tibe hilum is pierced by several large irregular apertures, for 
the entrance and exit' <jf vessels and nerves. At the margins of the hilum, the 
two layers of peritoneum are reflected from the surface of the spleen on to the 
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cardiac end of the stomach, forming the gastro-splenic omentum, which contains 
between its layers the splenic vessels and nerves, and tho vasa brovia. Tho 
internal surface is in relation, in front, with the great end of tho stomach ; below, 
with the tail of tho pancreas ; and behind, with the loft crus of the Diaphragm 
and corresponding suprarenal capsule. The upper end , thick and rounded, is in 
relation with the Diaphragm, to which it is connected by a fold of peritoneum, 
the suspensory ligament. The lower end is pointed ; it is in relation with tho 
left extremity of the transverse arch of the colon. The anterior margin is free, 
rounded, and often notched, especially below. Tho posterior margin is rounded, 
and lies in relation with tho loft kidney, to which it i*s connected by loose areolar 
tissurc. 

Tho sploer is held in its position by two folds of peritoneum : ono, tho gastro- 
s picnic omentum, connects it with the stomach ; and the other, tho suspensory 
ligament, with tho uuder surface of tho Diaphragm. 


35 1 * — Transverse Section of the Spleen, showing the Trabecular Tissue 
and the Splenic Vein and its Brandies. 



The size and weight of tho spleen are liable to very extreme variations at 
differen* periods of life, in different individuals, and in the samo individual under 
different conditions. In the adult, in whom it attains its greatest size, it is usually 
above live inches in length, three or four inches in breadth, and an inch or an inch 
and a half in thickness, and weighs about seven ounces. At birth t its weight, in 
proportion to tho entire body, is almost equal to what is observed in the adult, 
being as 1 to 350 ; whilst in the adult it varies from 1 to 320 and 400. In old 
age, the organ not only decreases in weight, but decreases considerably in pro- 
portion to the entire body, being as 1 to 700. The size of the spleen is increased 
during the after digestion, and varies considerably, according to tho state of 
nutrition of the body, being largo in highly-fed, and small in starved animals, 
Iu intermittent and other fevers, it becomes much enlarged, weighing occasionally 
from 18 to 20 pounds. 

Structure . The spleen is invested by two coats : an external serous, and an 
internal fibrous elastic coat. 

The external, or serous coat , is derived from the peritoneum ; it is thin, smooth, 
and in the human subject intimately adherent to the fibrous elastic coat Tt 
invests almost the entire organ ; being reflected from it, at the hilum, on to tho 
great end of the stomach, and at the upper end of the organ on to tho> Dia- 
phragm. % 
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• The fibrous elastic coat forma the framework of the spleen. It invests the 
exterior of the organ, and the liilum is reflected inwards upon the vessels in the 
form of vaginso or sheaths. From tlieso sheaths, as well as from the inner surfaco 
of the ffbro-elastic coat, numerous small fibrous bands, trabeculce (fig. 351), are 
given off in all directions ; these uniting, constitute the areolar framework of the 
spleen. The proper coat, the sheaths of the vessels and the trabecula), consist of 
a dense mesh of white and yellow elastic fibrous tissues, the latter considerably 
predominating. It is owing to the presence of this tissue, that the spleen 
possesses a considerable amount of elasticity, to allow of tho very considerable 
variations in size that it presents under certain circumstances. In some of the 
mammalia, in addition to the usual constituents of this tunic, there are found 
numerous pale, flattened, spindle-shaped, nucleated fibres, like unstriped muscular 
fibres. It is probably owing to this structure, that the spleen possesses, when 
acted upon by the galvanic current, faint traces of contractility. 

The proper substance of the spleen occupies tliu interspaces of the areolar frame- 
work of tho organ ; it is a soft, pulpy mass, of a dark reddish-brown colour, con- 
sisting of colourless and coloured elements. 

The colourless elements consist of granular matter ; nuclei, about tho size of tho 
red blood-discs, homogeneous or granular iu structure ; and nucleated vesicles in 


352. — The Malpighian Corpuscles, mid their Relation with the Splenic Artery 

and its Branches. 



email numbers. These elements form, probably, ono-lialf or two-thirds of the 
whole substance of the pulp, filling up the interspaces formed by the partitions of 
the spleen, and lying in close contact with the walls of tho capillary vessels, so as 
to be roadily acted upon by the nutrient fluid which permeates them. Thus in 
well-nourished anitpals, they form a large part of the entire bulk of tho spleen, 
whilst they diminish in number, and occasionally are wanting in starved animals. 
The application, of chemical tests show that they are essentially a proteino 
compound. J ^ 

The coloured elements of the pulp consist of red blood-globules and of coloured 
cgfffh&cles, either free* or included in cells. Sometimes, unchanged blood-discs 
seen included in a cell; but more frequently the included blood-discs are 
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altered both in form and colour. Besides these, numerous deep-rod, or reddish 
yellow, or black corpuscles and crystals, either single or aggregated in masses, are 
seen diffused throughout the pulp- substance : these, in chemical composition, aro 
closely allied to the heematin of the blood. 

Malpighian Corpuscles . On examining the cut surfaco of a healthy spleen, a 
numbor of small semi-opaquo bodies, of gelatinous consistence, aro seen dissemi- 
nated throughout its substance ; these are the splenic or Malpighian corpuscles 
(fig. 352). They may be seen at all periods of life; but’ they are more distinct 
in early than in adult life or old age ; and they are much smaller in man than in 
most mammalia. They are of a spherical or ovoid form, vary considerably 
in size and number, and are of a somi-opaquo whitish colour. They are appended 
to the sheaths of the smaller arteries an if their branches, presenting a resemblance 
to the buds of the moss rose. Each consists of a membranous capsule, composed 
of fine pale fibres, which interlace in all directions. In man, the capsule is homo- 
geneous in structure, and formed by a prolongation from the sheaths of the small 
arteries to which the corpuscles are attached. The blood-vessels ramifying on 
tlic surface of the corpuscles, consist of the larger ramifications of the arteries to 
which tho sacc^us is connected ; and also of a delicate capillary plexus, similar 

353.— One. of the Splenic Corpuscles, showing its Relations 
* with the Blood-vessels. 



to that surrounding the vesicles of other glands. These vesicles have also a 
close relation with the veins (fig. 353)* The latter vessels, which are of considerable 
size oven at their origin, commcnoo on the surface of each vesicle throughout the 
whole of its circumference, forming a denso mesh of veins, in which the Malpighian 
corpuscle is enclosed. It is probable, that from the blood contained in the capil- 
lary network, the* material is separated which is occasionally stored up in tho 
cavity of tho corpuscle ; the veins being so placed as to carry off, under certain 
conditions, those contents to bo discharged again iuto the circulation. Each 
capsule contains a soft, white, semi-fluid substance, consisting of granular matter, 
nuclei similar to tlioso found in the pulp, and a few nucleated cells, the composi- 
tion of which is apparently albuminous* These bodies are very large after 
digestion is completed, in well-fed animals, and especially in those fed upon 
albuminous diet* In starved animals, they disappear al together. • 
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Tho splenic artery is remarkable for its largo size, iu proportion to tlie size 
of tho organ ; and also for its tortuous course. It divides into from four to six 
branches, which enter tho. hilum of the organ, and ramify throughout its substance 
(tig. 354), receiving sheaths from an involution of the external fibrous tunic, 
the same sheaths also investing tho nerves and veins. Each branch runs in tho 
transverso axis of tho organ, from within outwards, diminishing in sizo during its 
transit, and giving off, in its passage, smaller branches, some of which pass to tho 

354. — Transverso Section of the Tinman Spleen, showing the Distribution 
of tho Splenic Artery and its Branches. 



anterior, others to the posterior part ; these ultimately terminate in the proper 
substance of tho spleen, in small tufts or pencils of capillary vessels, which lie iu 
direct contact with the pulp. Each of the larger branches of the arteries supplies 
chiefly that region of tho organ in which the branch ramifies, having no anasto- 
mosis with the majority of the other branches. 

The capillaries, supported by the minute trabeculae, traverses tho pulp in all 
directions, and terminate either directly in the veins, or open into lacunar spaces, 
from which the veins originate. 

The veins are of large size, ad* compared with the size of tho organ; and their 
distribution is limited, like that of the arteries, to the supply of a particular part 
of the gland ; they are much larger and more numerous than the arteries. They 
originate, ist, as continuations of the capillaries of the arteries ; 2nd, by inter- 
cellular spaces communicating with each other; 3rd, by distinct caecal pouches. 
By their junction they form from four to six branches, which emerge from tho 
hilum ; and these uniting, form the splenic vein, the largest branch of tho vena 
portae. » 

Tho lymphatics form a deep and superficial set; they pass through tho lym- 
phatic glands at the. hilum, and terminate in tho thoracic duct. 

The nerves are derived from branches of tho right and loft semilunar ganglia, 
and right pneumogastric nerve. 


The Thorax 


T HE Thorax is a conical framework, formed partly of bones, and partly of tho 
soft tissues by which they are connected together. Tt is supported and its 
back part is formed by the middle, or dorsal, region of tho spine. It is narrow 
above, broad below, flattened before and behind, and somewhat cordiform on a 
transverse section. 

Boundaries. The thorax is bounded in front by the sternum, tho six upper 
costal cartilages, the ribs, and intercostal muscles ; at tho sides, by the ribs and 
intercostal muscles ; and behind, by tho same structures and the dorsal portion of 
tho vertebral column. 

The superior opening of the thorax is bounded on each side by tho first rib ; 
in front, by the upper border of the sternum • and behind, by tho first dorsal 
vertebra. It is broader from side to side than from before backwards ; and its 
direction is backwards and upwards. 

Tho lower opening , or base , is bounded in front by the ensiform cartilage ; 
behind, by tho last dorsal vertebra ; and on each side by the last rib, tho Diaphragm 
filling in the intervening space. Its direction is obliquely downwards and back* 
wards; so that the cavity of tho thorax is much deeper on the posterior than on 
tho anterior wall. Tt is wider transversely than from before backwards. Its 
outer surface is convex ; but it is more flattened at. tho centre than at the sides. 
Its floor is higher o it tho right than on the left, side, corresponding in the dead 
body to the upper border of the fifth costal cartilage on tho right side ; and to tho 
corresponding part of the sixth cartilage on the left side. 

Tho parts which pass through the upper opening of the thorax are, from before 
backwards, tho Sterno-hyoid and Stcrno- thyroid muscles, tho remains of tho 
thymus gland, tho trachea, cesophagus, thoracic duet, and the Longus colli muscles 
of each side ; on the sides, the artcria innominata, the left, carotid and left sub- 
clavian arteries, the internal mammary and superior intercostal arteries, the right 
and left venue innominata^, and the iuferior thyroid veins, the pueumogastric, 
sympathetic, phrenic, and cardiac nerves, the anterior branch of the first dorsal 
nerve, and the recurrent laryngeal nerve of the left side. The apex of each lung, 
covered by the pleura, also projects, through this aperture, a little above tho 
margin of the first rib. * 

The viscera contained in the thorax are, the heart, enclosed in its membranous 
bag, the pericardium ; and the lungs, invested by the pleura?. 


The Pericardium. 

The Pericardium is a conical membranous sac, in which tho heart and tho 
commencement of the great vessels are contained. It is placed behind tho 
sternum, and tho cartilages of the third, fourth, fifth, sixth, and seventh ribs of 
the left side, In the interval botwoen the pleura). 

Its apex is directed upwards, and surrounds the groat vessels about two inches 
above thoir origin from the base of the heart. Its base is attached to the central 
tendon of the Diaphragm, extending a little farther to the left than the right side. 
1 n front, it is separated from the sternum by tho remains of the thymus gland 
above, and a little looso areolar tissue below ; and is covered by tho margins of tho 
lungs, especially the loft. Behhid, it rests upon the bronchi, the oesophagus, and 
the descending aorta** Laterally, it is covered by the pleura ; the phrenic vessels 
and nerve descending between tho two fnembranes on either side. * 
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The pericardium is a fibro-serous membrane, and consists, thoreforo, of two 
layers : an external fibrous, and an internal serous. 

Tbo^rous layer is a strong, dense membrane. Above, it surrounds the great 
vessels arising from the base of the heart, on which it is continued in the form of 
tubular prolongations, which are gradually lost upon their external coats; tho 
strongest boing that which encloses the aorta. Tho pericardium may be traced, 
over these vessels, to become continuous with the deep layer of tho cervical fascia. 
Below, it is attached to tho central tendon of tho Diaphragm ; and, on the left 
side, to its muscular fibres. 

The vessels receiving fibrous prolongations from this membrano are the aorta, 
tho superior vena cava, and tho pulmonary arteries and veins. As tlio inferior 


355. — Front View of the Thorax. The Ribs and Sternum are represented 
in Relation to the Lungs, Heart, and other Internal Organs. 



vena cava enters tho pericardium, through the central tendon of the Diaphragm, 
it receives no covering from the fibrous layer. 

The ,scnm$ layer invests the heart, and is then reflected on the inner surface of 
tho pericardium. It consists, therefore, of a visceral and a parietal portion. Tho 
former invests the surface Of the heart, and the commencement of tho great vessels, 
to the extent of two inches from their origin ; from these, it is reflected upon the 
inner surface of tjjie Xbrdns layer, lining, belpW, the upper surface of tho central 
tendon of the Diaphragm. ■ The serous membrane encloses the aorta and pulmo- 
nary atjtery in a single tntoe jJbut it only partially covers the' superior and inferior 
yeua c*wa and the four pulmonary veins. Its inner surface is smooth and 
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glistening, and secretes a thin which serves to facilitate the movements of 
tho heart. 

The arteries of the pericardium arc derived from the internal mammary^ tho 
bronchial, tho oesophageal, and the phrenic. 


The Heart. 

Tho Heart is a hollow muscular organ of a conical form, placed between tho 
lungs, and enclosed in the cavity of the pericardium. 

Position. The heart is placed obliquely in the chest : tho broad attached end 
or base, is directed upwards and backwards to the right, and corresponds to tho 
interval between the fifth and eighth dorsal vertebrae : the ajjex is directed for- 
wards and to the left, and corresponds to the interspace between the cartilage of 
the fifth and sixth ribs, one inch to the inner side, and two inches below tho left 
nipple. The heart is placed behind tho lower two-thirds of the sternum, and 
projects further into the left than into the right cavity of the chest, extending 
from the median lino about three inches in the former direction, and only ono and 
a half in the latter. Its upper border would correspond to a line drawn across 
tho sternum, on a level with tho upper border of tho third costal cartilages ; and 
its lower border, to a line draWn across tho lower end of tho gladiolus, from tho 
costo-xiphoid articulation of the right side, to the point above mentioned, as tho 
situation of tho apex. Its anterior surface is rounded and convex, directed 
upwards aud forwards, and formed chic fly-by tbe right vcntriclo and part of the 
loft. Its posterior surface is flattened, and rests upon the Diaphragm, and is 
lornied chiefly by tho loft ventricle. Tho right border is long, thin, and sharp; 
tho loft border short, but thick and round. 

NV.c. The heart, in tho adult, measures about five inches in length, threo inches 
and a half in breadth in the broadest part, and two inches and a half in thickness. 
The prevalent weight, in tho male, varies from ten to twelyp ounces ; in tho female, 
from eight to ten : its proportions to the body being as 1 to 169 in males ; 1 to 149 
in females. Tho heart coutiimoa increasing in. weight, and also in length, breadth 
and tl lick ness, up to an advandtiTperiod of life ; this increase is more marked in 
moil than in women. " ^ 

Component parts. The heart i§. subdivided by a longitudinal muscular septum 
into two lateral halves, which are named respectively, from their position, right 
and left ; and a transverse constriction divides each half of the organ into two 
cavities, tlio upper cavity on each side being called tho auricle , the lower the 
ventricle. The right is the vemjus side of the heart, receiving into its auricle the 
dark venous blood from the entire body, by the superior and inferior vena cava, 
aud coronary sinus. From the auricle, the blood passes into the right ventricle, 
and from tho right ventricle, through tho pulmonary artery, into the lungs. The 
blood, arterialized by its passage through the lungs, is je turned to tho left side of 
the heart by tho pulmonary veins, which open into the left atiricle ; from tho left 
auricle the blood passes into the left ventricle, and from the left .ventricle is dis- 
tributed, by tho aorta and its subdivisions, through tho entire body. This con- , 
stitutes the circulation of the blood in the adult. 

This division of tho heart intct four cavities is indicated by grooves upon its 
surface. The great transverse groove separating the auricles from tho ventricles, 
is called tho auricula-ventricular groove. It is deficient, in front, from being 
crossed by the root of t the pulmonary artery, and contains the trunk of the nutrient 
vessels ol’ the heart. The auricular portion occupies the base of the heart, and is 
subdivided into two cavities by a median septum. The two ventricles are also 
separated into a right and left, by two longitudinal fdrrows, which are situated 
one on tho anterior, the other on the posterior surface : these extend from the 
, base to tho apex of the organ : the former being situated nearer to the left border 
of tho heart, aud the latter to the right. It follows, therefore, that iftio right 
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ventricle forma the greater portion of the anterior surface of the heart, and the 
lfcft ventricle more of its posterior surface. 

Each of these cavities should now bo separately examined. 

The Right Auricle is a little larger than the left, its walls somewhat thinner, 
measuring about one line ; and its cavity is capable of containing about two 
ounces. It consists of two parts, a principal cavity, or sinus, and an appendix 
auriculas. 

The sinus is the large quadrangular cavity, placed between the two venao cavac : 
its walls are oxtremely thin : it is connected below with the right ventricle, and 
internally with the left auviclo, being free in the rest of its extent. 

356. — The Right Auricle and Ventricle laid open, 
the Anterior Walls of both being removed. 



The appendix auricula * , so called from its fancied resemblance to a dog's ear, in 
a small conical muscular porch, the margins of which presont a dunlated edge. 
It projects from the sinus forwards and to tho left side, overlapping the root of 
the pulmonary artery. 

To examine the interior of the auricle, a transverse incision should be made along its 
ventricular margin, from its right border to tho appendix j and from tho middle of tins, a 
« second incision should be' carried upwards, along the inner side of the two veil 10 cavie. 


The following parts present themselves for examination : — 

■ Superior cava. 

Inferior cauft. 

* Coronary Sinus. 

^ Foramina Thobesii. 

Afynculo* ventricular, 
fields of foetal f Anntllus ovalis. 
sttfuqitttre. tFossa oValis. 

** ‘ Museuli pectinati. 


Openings. 


Valves. 


/ Eustachian. 
1 Coronary. 
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Openings. The superior vena cam returns the blood from tho upper half of the 
body, and opens into tho upper and front jiart of the auriclo, the direction of its 
orifice being downwards and forwards. 

The inferior vena cava , larger than the superior, returns the blood from the lower 
half of the body, and opens into tho lowest part of tho auricle, near the septum, 
the direction of its orifice being upwards and inwards. Tho direction of a current 
of blood through the superior vena cava would consequently bo towards tho auriculo- 
ventricular orifico*; whilst the direction of the blood through the inferior cava 
would be towards the auricular septum. This is tho normal direction of the two 
currents in foetal life. 

The tuberculum Lowcri is a small projection on the right wall of the auricle, 
between tho two cav©. This is most distinct in tho hearts of quadrupeds : in man, 
it is scarcely visible. It was supposed by Lower to direct the blood from the 
superior cava towards the auriculo-ventricular opening. 

Tho coronary vaius opens into tho auricle, between the inferior vena cava and 
the auriculo-ventricular opening. It returns the blood from tho substanco of the 
heart, and is protected by a semicircular fold of the lining membrane of the 
auricle, the coronarv valve. The sinus, before entering the auriclo, is considerably 
dilated. Its wall is partly muscular, and, at its junction with the great coronary 
vein, is somewhat constricted, and furnished with a valve, consisting ^f two unequal 
segments. 

The foramina Thebesii are numerous minute apertures, the mouths of small veins 
(vanw cordis minima ?), which open on various parts of- tho inner surface of the 
auriclo. They return the blood directly from the muscular substance of tho heart. 
Some of these foramina are minute depressions in the walls of the heart, presenting 
a closed extremity. 

Tho auricula-ventricular opening is tho large oval aperture of communication 
between the auricle and ventricle, to be presently described. 

Valves. The Eustachian valve is situated between tho anterior margin of tho 
inferior cava and tho auriculo-ventricular orifice. It is semilunar in form, its 
convex margin being attached to tho wall of the voin ; its concave margin, which 
is free, terminating in two cornua, of which the left is attached to the anterior edge 
of the annulus ovalis ; the right being lost on thg wall of the auriclo. The valve 
is formed by a duplicature of the lining membrane of tho auricle, containing a few 
muscular fibres. 

In the fat us, this valve is of largo size, and serves to direct the blood from tho 
inferior cava, through the foramen ovale, iuto the left auricle. 

I11 the admit , it is occasionally persistent, and may assist in preventing the 
reflux of blood into tho inferior cava : more commonly, it is small, and its free 
margin presents a cribriform, or filamentous appearance ; occasionally, it is alto- 
gether wanting. 

The coronary valve is a semicircular fold of the lining meinbrano of the auricle, 
protecting the orifice of the coronary sinus. It prevents the regurgitation of blood 
into tho sinus during the contraction of tho auricle. This valve is occasionally 
d mble. 

Tho fossa ovalis is an oval depression, corresponding to the situation of tho 
foramen ovale in the foetus. It is situated at the lower part of the septum auri- 
cularum, above the orifice of the inferior vena cava. 

The annulus ovalis is tho prominent oval margin of tho foramen ovale. It is most 
distinct above, and at the sides ; below it is deficient. A small slit-like valvular 
opening is occasionally found, at tho upper margin of the fossa ovalis, which leads 
upwards, beneath the annulus, into the left auricle, and is the remains of the 
aperture between the two auricles in the foetus. 

The musculi pedinati are small, prominent, muscular columns, which run across 
the inner surface of the appendix auricula and , adjoining portion of the wall of the 
sinus. They have received the name, pectinate from the fancied resemblance they 
bear to the teoth of a oomb. • • 
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Tho Right Ventricle is triangular in* form, and extends from the right 
auricle to near the apex of the heart.* Its anterior or upper surface is rounded 
and convex, and! forms the larger part of tho front of the heart. Its posterior or 
under surface is flattened, rests upon the Diaphragm, and forms only a small part 
of the back of the heart. Its inner wall is formed by the partition between tho 
two ventricles, tho septujn ve nt riqulai -wn, the surface of which is convex, and 
bulges into tho cavity of the right ventricle. Superiorly, tho ventriclo forms a 
conical prolongation, tho i n f mi dihulimij or corm s a rteriosus^ from which tho 
pulmonary artery arises. * Tho walis of the right ventriclo aro thinner’tTfaiiT Those 
of the left, the proportion between them being as 1 to 2 (llizot). The wall is. 
thickest at tho bash, and gradually becomes thinner towards the apex. Tho 
cavity, which equals that of tho left ventricle, is capablo of containing about two' 
fluid ounces. 

To examine the interior, an incision should be made a little to tho right of tho anterior 
ventricular groove from the pulmonary artery to the apex of the heart, and should he 
carried up front thenco along the right oorder of tho ventricle, as far as the amiculo- 
ventricular opening. 


The following parts present themselves for examination : — 


Openings . . | 

••• { 


Valves 


A uricu 1 o- ven t ricular. 

Opening of the pulmonary artery. 
Tricuspid. 

Semilunar. 


And a muscular and tendinous apparatus connected with the tricuspid valve : 
Column® carncce. Chord® tendinere. 


Tho auriculo-ventricular orifice is the largo oval aperture of communication 
between the auricle and ventriclo. It is situated at tho base of the ventriclo, near 
tho right border of tho heart, and corresponds to the . cxuiira. of -ihe -ska. -ii tup 
between th§_^kki~£Qst^ The opening is about' an inch in diameter,* 

oval from sido to side, Surrounded by a fibrous ring, covered by the lining mem- 
brane of the heart, and rather larger than the corresponding aperture on tlier left 
side, being sufficiently large to admit the ends of three fingers. It is guarded by 
the tricuspid valve. 9 

Tho opening of the pulmonary artery is circular in form, and .^ituated^' the 
summit of the conus arteriosus, qlosq to the septum ventnmriQXJ^n. It is placed 
on the left side of the aurfbuio- ventricular opening ’~upoti the anterior aspect of 
the heart, and corresponds to the upper border of tho third, costaLaulilage of jtke 
left side ; clo 8 e tojElie^^'r nu ru . TTts orifice is guarded by the pulmonary semilunar 
valves. 

The tricuspid valve consists of threo segments d£ a triangular or trapezoidal 
shape, formed by a duplicature of the lining membrane of the heart, strengthened 
by a layer of fibrous tissue, and containing, according to Kursclincr and Sonac, 
muscular fibres. These segments are connected by tlieir bases to the auriculo- 
ventricular orifice, and by their sides with one another, so as to form a continuous, 
annular membrane, which is attached round the margin of the auriculo-voutriculaf* 
opening, their free margins and ventricular surfaces affording attachment to a 
number of delicate tendinous cords, the chordce tendinea 3.* The largest and most 


* In the Pathological Transactions , vol. vi. p. 119, Dr. Peacock ha 9 given some careful 
researches upon the weight and dimensions of the heart in health and disease. He states, 
as the result of liis investigations, that, in the healthy adult heart, the right auriculo- 
ventricular aperture has - a ’mean circumference of 54*4 lines, or 4^ inches; the left, 
auriculo-ventricular aperture a mean circumference of 44 3 lines, or 3|| inches; the pul- 
monic orifice of 40 lines, of jJjHttehes"; and! tho sortie orifice of 35*5 lines, or 3^ inches : 
but the dimensions ^of- the orifices varied ^reatlydn different cases, the right auriculo- 
ventricular aperture having a rapge s of from .45 to 60 lines, and the others in the same 
proportion. .« 
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moveable segment is placed towards the left side of the auriculo-ventricular 
opening; interposed between that opening' and the pulmo nary artery. Another 
segment corresponds to the front of the ventricle ; and a third to its posterior 
wall. The central part of each segment is thick and strong ; the lateral margins 
are thin and indented. The chord® tendine® are connected with the adjacent 
margins of the principal segments of the valve, and are further attached to each 
segment in the following manner : 1. Three or four reach tlio attached margin of 
each segment, where they are continuous with the auriculo-ventricular tendinous 
ring. 2. Others, four to six in number, are attached to the central thickened part 
of each segment. 2. Tho most numerous and finest are connected with the mar- 
ginal portion of each segment. 

The columnar carnece are the rounded muscular columns which project from 
nearly tho whole of the inner surface of the ventricle, excepting near the opening 
of the pulmonary artery. They may be classified, according to their mode of 
connection with the ventricle, into three sets. The first set merely form prominent 
ridges on the inner surface of the ventricle, tfoing attached by their entire length 
on one side, as well as by their extremities. Tho second set are attached by their 
two extremities, hut are free in tho rest of their extent ; whilst the third set 
(columna 3 papillarcs ), three or four in number, are attached by ono extremity to tho, 
wall of the heart, tho opposite extremity giving attcachment to the chorda ? tendinece . 

The semilunar valves , three jnjrininber, guard tho orifice of tho pulmonary 
artery. They consist of three semicircular folds, formod by a duplicature of tho 
lining membrane, strengthened by fibrous tissue. They are attached, by their 
convex margins, to the wall of the artery, at its junction with tho ventricle, tho 
straight border being free, and directed upwards in tho course of tho vessel, 
against the sides of which the valve-flaps aro pressed during the passage of tho 
blood along the artery. Tho free margin of each is somewhat thicker than tho 
rest of the valve, is strengthened by a bundle of tendinous fibres ; and presents, at 
its middle, a small projecting fibro-cartilaginous nodule, called corpus^ Arantii . 
From this nodule, tendinous fibres radiate through the valve to its~attaclicd 
margin, and these fibres form a constituent part of its substance throughout its 
whole extent, excepting two narrow lunated portions, placed on either side of 
the nodule, immediately behind tho free margin ; here, the valve is thin, and 
formed merely by the lining membrane. During the passage of the blood along 
the pulmonary artery, these valves are pressed against the sides of its cylinder, 
and tho course of the blood along tho tubo is uninterrupted ; but during tho 
ventricular diastole, when tho curreut of blood along the pulmonary artery is 
checked, and partly thrown back by its elastic walls, these valves becomo imme- 
diately expanded, and effectually close the entrance of tho tube. When the valves 
are closed, tho lunated portions of each aro brought into contact with one another 
by their opposed surfaces, the threo fibro-cartilaginous nodules filling up tho small 
triangular space that would be otherwise left by tho approximation of tho three 
semilunar folds. 

Between the semilunar valves and the commencement of the pulmonary artery 
aro three pouches or dilatations, one behind each valve. Theso are the pulmonary 
sinuses ( sinuses of Valsalva), Similar sinuses exist between the semilunar valves 
and tho commencement of tho aorta ; they are larger than the pnl.monary sinuses. 
The blood, in its regurgitation towards the hearj, finds its way into theso sinuses, 
and so shuts down tho valve-flaps. 

The Left Auricle is rather smaller but thicker than the right, measuring about 
one line and a half ; it consists, like the right, of two parts, a principal cavity or 
sinus, and an appendix anridul®. 

The sinus is cuboidal in form, and concealed in front by the pulmonary artery 
and aorta ; internally, it is separated frpia th<p right auricle by the septum auricu- ~ 
larum ; behind, it receives on each d 3 e^ veins, being free in the rest 

of its extent. 

• The appendix auriculas is somewhat constricted at its junction with the auricle ; 
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it is longer, narrower, and more curved than that of the right side, and its margins 
more deeply indented, presenting a kind of foliated appearance. Its direction is 
forwards and towards tho right side, overlapping the root of the pulmonary 
artery. 

In order to examine its interior, a horizontal incision should be made along the attached 
border of the auriclo to the ventricle ; and from the middle of this, a second incision should 
be carried upwards. 

The following parts then present thomselves for examination : — 

The openings of the four pulmonary veins. 

. Auriculo-vontricular opening. 

Musculi pectinati. 

Tho pulmonary veins, four in number, open, two into tho right, and two into 
the left side of the auricle. The two left veins frequently terminate by a com-’ 
mon opening. They are not provided with valves. 

Tho anriculo-ventricular opening is tho large oval aperture of commu nicati on 
between the auriclo and ventricle. It is rather smaller than tho corresponding 
opening on the opposite side. 


357. — The Loft Auricle and Ventricle laid open, 
the anterior Walls of both being removed. 



Tho musculi pectinati are fewer in number and smaller than on the right side ; 
they are confined to tho inner surface of the appendix. 

On the inner surface of,.the septum aurionlarum may be seen a lunated impres- 
sion, bounded belovf by a crescentic ridge, the concavity of which is turned up- 
wards. The depression ts jiidt above the fossa qvalis in the right auricle. 

The Left V»N*RiCLfc is and more confcal in shape than the right ven- 

tricle. It forms e small part the left side of the anterior surface of the heart, 
and a dbnsiderable part* of its posterior surface. It also forms the apex of the 
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heart by its projection beyond the right ventricle. Its walls are much thicker 
than those of the right ventricle, the proportion being as 2 to 1 (Bizot). They 
arc also thickest in the broadest part of the ventricle, becoming gradually thinner 
towards the base, and also towards the apex, which is the thinnest part. 

Its cavity should be opened, by making an incision through its anterior wall along the 
loft side of the ventricular septum, and carrying it round the apex and along its posterior 
surface to the auriculo-ventricular opening. 


The following parts present themselves for examination : — 


1 Openings. | Mriculo-vontricukr. Valves. 

Chorda) tendineaj. Col 11m me came®. 

1*- 


f Mitral. 

1 Semilunar. 


The auriculo-ventricular opening is placed to the left of the aortic orifice, 
beneath the right auriculo-ventricular opening, opposite the centre of the sternum. 
It is a little smaller than the corresponding aperture of the opposite side ; and, 
like it, is broader in the transverse than in the antero-postcrior diameter. It is 
surrounded by a dense fibrous ring, covered by the lining membrane of the heart, 
and guarded by the mitral valve. 

The aortic opening is a small circular aperture, in front and to the right sido of 
tlie auriculo-ventricular, from which it is separated by one of the segments of 
the mitral valve. Its orifice is guarded by the semilunar valves. Its position 
corresponds to the sternum, on a liuo with th^lower border of the third, 
eo&taL.cartilago. 

The mitral valve is attached to the circumference of the nuricnlo- ventricular 
orifice in the same way that the tricuspid valve is on the opposite side. It is 
formed by a duplicalurc of the lining membrane, strengthened by fibrous tissue, 
and contains a few muscular fibres. It is larger in size, thicker, and altogether 
stronger than the tricuspid, and consists of two segments of unequal size. The 
larger segment is placed in front, between the auriculo-ventricular and aortic 
orifices, and is said to prevent the filling of tho aorta during the distension of the 
ventricle. Two smaller segments are usually found at the angle of junction of 
the larger. The mitral valve- flaps are furnished with chorda) tondineae : the iriodo 
of attachment of which is precisely similar to those on the right side ; but they 
are thicker, stronger, and less numerous. 

Tho semilunar valvcs surround tho orifice of the aorta ; they are similar in 
structure, and in their mode of attachment, to those of tho pulmonary artery. 
They are, however, larger, thicker, and stronger than those of tho right sidof* 
tho lunulro are more distinct, and tho corpora Arantii larger and more prominent. 
Between each valve and tho cylinder of tho aorta is a deep depression, the sinus 
aorlici (sinuses of Valsalva) ; they are larger than those at the root of the pulmo- 
nary artery. 

‘Pile columns carnece admit of a subdivision into three sets, like those upon the 
right side ; but they are smaller, more numerous, and present a dense interlace- 
ment, especially at the apex, and upon the posterior wall. Those attached by ono 
extremity only, the mnsculi papilla res, are two in number, being connected one to 
the anterior, the other to the posterior wall ; they are of* large size, and terminate 
by free rounded extremities, from which the chord® tendinea) arise. 

THm . Endocardium ^ is the serous membrane which lines the internal surface of 
the heart ; it assists in forming the valves By its reduplications, and is continuous 
with the lining membrane of the great blood-vessels, it is a thin, smooth, trans- 
parent membrane, giving to the inner surface of the heart its glistening appear- 
ance. It is more opaque on the loft than on the right side of the heart, thicker 
in the auricles than in the ventricles, and thickest in the left auricle. It is thin 
on the musculi pectinati, and on th A column® carnees ; but thicker on the smooth 
part of the auricular and ventricular walls, and on the tips of tho musculi 
ptfpillares. * * 
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Structure. Thcjicarfc. consists of muscular fibres,.. 8 -jmL of fib^ 
serve for their attachment. 

Th q fibrous rings surround the auriculo- ventricular and arterial orifices : they 
are stronger upon the left than on the right side of the heart. The auriculo- 
yentricular rings serve for the attachment of the muscular fibres of the auricles 
and ventricles, and also for the mitral and tricuspid valves ; the ring on the left 
side is closely connected, by its right margin, with the aortic arterial ring. Between 
these and the light auriculo- ventricular ring, is a fibro-cartilaginous mass ; and in 
some of the larger animals, as tlio ox and elephant, a portion of hone. 

Tho fibrous rings surrounding tlic arterial orifices serve for the attachment of 
the great vessels and semilunar valves. Each ring receives, by its ventricular 
margin, th^attachment of the muscular fibres of the ventricles ; its opposite margin 
presents three deep semicircular notches, within ^hicli the middle coat of tho 
artery (which presents three convex semicircular segmonts) is firmly fixed ; tho 
attachment of the artery to its fibrous ring being strengthened by the thin cellular 
coat and serous membrane externally, and by the endocardium within. It is 
opposite the margins of these semicircular notches, in tho arterial rings, that tho 
endocardium, by its reduplication, forms the semilunar valves, tho fibrous structure 
of the ring being continued into each of the segments of the valve at this part. 
The middle coat of tho artery in this situation is thin, and the sides of the vessel 
dilated to form the sinuses of Valsalva. 

The muscular structure of the heart consists of bands of fibres, which present 
an exceedingly intricate interlacement. They are of a deep red colour, and marked 
with transverse s trite. 

The muscular fibres of the heart admit of a subdivision into two kiuds : those 
of the auricles, and those of the ventricles : which are quite independent of ono 
another. 

Fibres of the auricles. Those are disposed in two layers : a superficial layer 
corn /non to both cavities, and a deep layer proper to each. The superficial fibres 
aro more distinct on tho anterior surface of tho auricles, across the bases of which 
they run in a transverse direction, forming a thin, but incomplete, layer. Some 
of these fibres pass into tho septum aurieularum. The intermit or deep fibres 
proper to each auricle consist of two sets, looped, and annular fibres. The looped 
fibres pass upwards over each auricle, being attached by both extremities to tho 
corresponding auriculo- ventricular rings, in front and behind. The annular fibres 
surround the w’hole extent of the appendices auricula?, and arc continued upon 
the walls of the venae cava? and coronary sinus on the right side, and upon tho 
pulmonary vefris on the left side, at their connection with tho heart. In tho 
appendices, they interlace with tho longitudinal fibres. 

Fibres of 'the ventricles. These, as in the auricles, are disposed in layers, some 
of which are common to both ventricular cavities, whilst others belong exclusively 
to one ventricle, the latter being chiefly found towards the base of the heart. 
The greater majority of these fibres are connected by both ends with the auriculo- 
ventricular fibrous rings, either directly or indirectly through tho chord® ten- 
dineee ; some, however, are attached to tho fibrous rings surrounding the arterial 
orifices. 

The superficial fibres are cither longitudinal, or more commonly oblique or spiral 
in their direction, and towards the apex are arranged in tho form of twisted loops ; 
the deeper fibres are circular. 

The spiral fibres are disposed in layers of various degrees of thickness : the 
most superficial, on the front of the ventricles, run obliquely from right to left 
and from above downwards. On the back of the ventricles they are directed more 
vertically, and pass fromdeft to light. 

The superficial fibres coil inwards at the apex of the heart, round which 
they are arranged in a* whorl-like form, called, the vmtex dipping beneath the 
edge of the deeper and 1 Aorter layers; I#*! these fibro3 are carefully uncoiled, in 
a heart previously boile^l, the cavity of the left, and then that of the right ven* 
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triclo, will be exposed at this point. The layers of fibres successively met ’with 
have a similar arrangement ; the more superficial and longer turning inwards, and 
including the deeper and shorter bands. All these fibres ascend and spread out 
upon the inner surface of the ventricles, forming the walls, the septum, and tlio 
museuli papillares, which project from theso cavities ; and they are finally inserted 
into the auriculo-ventricular fibrous rings directly, or indirectly, through tho 
chordae tendineee. Of these spiral fibres, some enter at tho interventricular furrows, 
and surround either ventricle singly ; oftfeers pass across the furrows and embrace 
both cavities. On tracing those which form the vortex back into the interventri- 
cular soptum, they are found to be interlaced with similar fibres from tho right 
ventricle, and ascend vertically upon the right side of the septum, as far as its base, 
in the form of a long and broad band. * 

Circular fibres. The circular fibres are situated deeply in the substance of 
the heart ; towards the base they entor tho anterior and posterior longitudinal 
furrows, so as to include each cavity singly, or, passing across them, surround both 
ventricles, more fibres passing across the posterior than the anterior furrow. They 
finally ascend in the substance of the ventricle, to be inserted into the fibrous rings 
at its base. 

Vessels and Nerves. The arteries supplying the heart, are the left or anterior 
and right or posterior coronary (p. 1130). 

The veins accompany tho arteries, and terminate in the right auricle. They are 
tho great cardiac vein, the small, or anterior cardiac veins, and tho venae cordis 
minimal (venai Thebcsii ) (p. 447). 

The hjmjihatics terminate in the thoracic and right lymphatic ducts. 

Tho nerves are derived from the cardiac plexuses, which are formed partly from 
tho cranial nerves, and partly from the sympathetic. They are freely distributed ! 
both on the surface, and in the substance of the heart; the separate filaments being ' 
furnished with small ganglia.* 

Peculiarities in tiie Vascular System of the Foetus. 

The chief peculiarities in the heart of the foetus, are tho direct communication 
between the two auricles through the foramen ovale, and the large sizo of the 
Eustachian valve. There are also several minor peculiarities. Thus, the position 
of the heart is vertical until the fourth month, when it commences to assume an 
oblique direction. Its size is also very considerable, as compared with the body, 
'he proportion at the second month being as 1 to 50: at birth it is as 1 to 120: whilst, 
111 the adult, the average is about 1 to 160. At .an early period of foetal life, the* 
auricular portion of the heart is larger than the ventricular, the right auricle being 
more capacious than tho loft ; but, towards birth, the ventricular portion becomes 
the larger. The thickness of both ventricles is, at first, about equal ; but, towards 
birth, the left becomes much the thicker of the two. 

The foramen ovale is situated at the lower and buck part of the septum aurieu- 
larum, forming a communication between the auricles. It attains its greatest size 
at the sixth month. 

The Eustachian valve is developed from the anterior border of the inferior vena 
cava at its entrance into the auricle. It is directed upwards on the left side of the 
opening of this vein, and serves to direct the blood from the inferior vena cava 
through the foramen ovale into the left auricle. 

The peculiarities in the arterial* system of the foetus aro the communication 
between the pulmonary artery and descending part of the arch of the aorta, by 
means of the ductus arteriosus, and the communication betwoen tho internal iliac 
arteries and the placenta, by means of the umbilical arteries. 

The ductus arteriosus is a short tube, about half an inph in length at birth, 

„ .*» * 

* For full and accurate descriptions of the nerves and ganglia of the heart, the student 
is feferred to Dr. R* Lee's papers on the subject. ’ 

v v 2 
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that remains of the ductus arteriosus in later life, will be found to be attached to 
the root of that vessel. 

The umbilical , or hypogastric arteries , ariso from .the internal iliacus, in addition 
to the branches given off from those vessels in the adult. Ascending along the. 
sides of the bladder to its fundus, they pass out of the abdomen at the umbilicus, 
and are continued along the umbilical cord to the placenta, coiling round the 
umbilical vein. They return to the placenta the blood which has circulated in the 
system of the foetus. 

The peculiarity in the venous systom of the foetus is the communication 
established between the placenta^ and the liver and portal vein, through the umbi- 
lical vein, aud with the inferior vena cava by the ductus venosus. 

a, 

Fcetal Circulation. 

The arterial blood destined for the nutrition of the footing, is carried from the 
placenta to tho foetus, along the umbilical cord, by the umbilical vein. The 
umbilical vein enters the abdomen at the umbilicus, and passes upw&rds along the 
free margin of the suspensory ligament of the liver, to the under surface of that 
organ, where it gives off two or three branches to the left lobe, one of which is 
of large size ; and others to the lobus quadratus and lobulus Spigelii. At tho 
transverse fissuro it divides into two branches ; of these, the larger is joined by 
the portal vein, and enters the right lobe : the smaller branch continues onwards, 
under the name of the ductus a enosns, and joins the left hepatic vein at the point 
of junction of that vessel with the inferior vena cava. The blood, therefore, which 
traverses the umbilical vein, reaches tho inferior cava in three different ways. 
The greater quantity circulates through the liver with tho portal venous blood, 
before entering the vena cava by the hepatic veins : some enters the liver directly, 
and is also returned to the inferior cava by tho hepatic veins: the smaller quantity 
passes directly into the vena cava, by tho junction of the ductus venosus with the 
left hepatic vein. 

Tn the inferior cava, the blood carried by the ductus venosus and hepatic veins, 
becomes mixed with that returning from the lower extremities and viscera of the 
abdomen. It enters the right auricle, and, guided by the Eustachian valve, passes 
through tho foramen ovale into the left auricle, where it becomes mixed with a. 
small quantity of blood returned from the lungs by the pulmonary veins. From 
the left auricle it passes into the left ventriclo ; and, from tho loft ventricle, into 
the aorta, from whence it is distributed almost entirely to the head and upper 
extremities, a small quantity being probably carried into tho descending aorta. 
From the head and upper extremities, the blood is returned by the branches of 
tho superior vena cava to the right auricle, where it becomes mixed with a small 
portion of the b 1r x>d from the inferior cava. From tho right auricle it descends 
ovor the Eustacuian valve into the right ventricle ; and, from the right ventricle, 
passes into tho pulmonary artery. The lungs of the foetus being solid, and almost 
impervious, only a small quantity of the blood of the pulmonary artery is distri- 
buted to them, by the right and left pulmonary arteries, which is returned by the 
pulmonary veins to the left auricle : the greater part passes through the ductus 
artoriosus into tho commencement of the descending aorta, where it becomes 
mixed with a small quantity of blood transmitted by tho left ventricle into* tho 
aorta. Along this vessel it descends to supply the lower extremities and viscera 
of the abdtitnen and pelvis, the chief portion being, however, conveyed by tho 
umbilical arteries to the placenta. 

From tlio preceding account of the circulation of the blood in the foetus, it will 
be seen : — 

1. That the placenta serves the double purpose of a respiratory aud nutritive 
organ, receiving the venous blood from the. fttetnsi and returning it again reoxy- 
gepated, and charged with additional nutritive material, % 

2 . That nearly the whole of the blood of the umbilical vein traverses the liver 
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before entering the inferior cava ; hence the large size of this organ, especially at 
an early period of foetal life. 

3. That the right auricle is the point of meeting of a double current, the blood 
in the inferior cava being guided by the Eustachian valve into the left auricle, 
whilst that in the superior cava descends into the right ventricle. At an early 
period of footal life, it is highly probable that tho two streams are quite distinct; 
for the inferior cava opens almost directly into the left auricle, and the Eusta- 
chian valvo would exclude the curront along the vein from entering the right 
ventricle. At a later period, as tho separation between the two auricles becomes 
more distinct, it seems probable that some mixture of the two streams must take 
place,, 

4. Tho blood carried from tbe placenta to the foetus by ^hc umbilical vein, 
mixed with the blood from the inferior cava, passes almost directly to the arch 
of tho aorta, and is distributed by tbe branches of that vessel to the head and 
upper extremities : Jience the large sizo and perfect development of those parts at 
birth. 

5. The blood contained in the descending aorta, chiefly derived from that which 
has already circulated through the head and limbs, together with a small quantity 
from the left ventricle, is distributed to the lower extremities : hence the small 
size and imperfect development of these parts at birth. 

Changes in the Vascular System at Birth. 

At birth, when respiration i3 established, an increased amount of blood from 
tbe pulmonary artery passes through # tlie lungs, which how perform tlieir office as 
respiratory organs, and, at the same time, tho placental circulation is cut of Y. 
The foramen ovale becomes gradually elosed-in by about the tenth day after birth ; 
a valvular fold rises up on the left side of its margin, and ultimately above its 
upper part ; this valve becomes adherent to the margins of the foramen for the 
greater part of its circumference, but, above, a valvular opening is left between 
tho two auricles, which sometimes remains periston t. 

The thicius arteriosus begins to contract immediately after respiration is estab- 
lished, becomes completely closed from the fourth to. the tenth day, and ultimately 
degenerates into an impervious cord, which serves to connect the left pulmonary 
artery to the concavity of the arch of tho aorta. 

Of tho umbilical or hypogastric arteries , the portion continued on to the bladder 
from the trunk of the corresponding internal iliac remains pervious, as the superior 
vesical artery ; and the part between the fundus of the bladder and the umbilicus 
becomes obliterated between tbe second and fifth days after birth, and forms tho 
anterior true ligament of the bladder. ^ 

The umbilical vein and ductus venosus become completely obliterated between 
the second and fifth days after birth, and ultimately dwindle to fibrous cords; the 
former becoming tho round ligament of the liver, the latter, the fibrous cord, 
which, in the adult, may be traced along tbe fissure of tho ductus venosus. 



Organs of Voice and Respiration. 


The Larynx. 

♦ 

mHE Larynx is the organ of voice, placed at tlio upper part of the air- passage. 

L It is situated between the trachea and base of the tongue, at the upper and 
fore part of the neck, where it forms a considerable projection in the middle line. 
On either side of it lie the great vessels of the neck ; belli nd, it forms part of 
the boundary of the pharynx, and is covered by the mucous membrane lining that 
cavity. 

The Larynx is narrow and cylindrical below, but broad above, where it presents 
the form of a triangular box, flattened behind and at the sides, whilst in front it 
is bounded by a prominent vertical ridge. It is composed of cartilages, which are 
connected together bv ligaments and moved by numerous muscles : the interior is 
lined by mucous membrane, and supplied with vessels and nerves. 

The Cartilages of tlio larynx are nine in number, three single, and three pairs : 

Thyroid. Two Arytenoid. 

Cricoid. Two Cornicula Laryngis. 

Epiglottis. Ttfo Cuneiform. 

The Thyroid (Mptoc, a shield) is the largest cartilage of the larynx. It consists 

of two lateral lamellae or aim, united at an acute angle in front, forming a vertical 

projection in the middle line which is 

359. — Side View of the Thyroid and prominent above, and called tlio pomum 
Cricoid Cartilages. Ailami. This projection is subcutaneous, 

more distinct in the male than in the 
female, and occasionally jseparated from 
the integument by a buraa mucosa. 

Each lamella is quadrilateral in form. 
Its outer surface presents an oblique 
ridge, which passes downwards and for- 
wards from a tubercle, situated near the 
root of the superior cornu. This ridge 
gives attachment to the Sterno- thyroid 
and Thyro-liyoid muscles ; the portion of 
cartilage included between it and the 
posterior border, to part of the Inferior 
constrictor muscle. 

The inner surface of each ala is smooth, 
concave, 'and covered by mucous membrane 
above and behind ; but in front, in the re- 
ceding angle formed by their junction, is 
attached the epiglottis, the true and false 
chord 89 vocales, the Thyro-arytenoid, and 
Thy ro- epiglo ttidean muscles. 

The upper border of the thyroid carti- 
lage is deeply notched in the middle lino, 
immediately above the pomum Adami, 
whilst on either side it is slightly cgpeave. This border gives attachment through- 
out its whole extent to the thyro-hyoid membrane* * 
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The lower border is connected to the "cricoid cartilage, in the median lino, by the 
crico-thyroid membrane ; and, on each side, by the Crico -thyroid muscle. 

The posterior borders , thick and rounded, terminate, above, in the superior cornua; 
and, bolow, in the inferior cornua. The two superior cornua are long and narrow, 
directed backwards, upwards, and inwards and terminate in a conical extremity, 
which gives attachment tp the thy ro- hyoid ligament. The two inferior cornua are 
short and thick ; they pass forwards and mwards, and present, on their inner 
surfaces, a small, oval, articular facet for articulation with the side of the cricoid 
cartilage. The posterior border receives the insertion of the Stylo-pharyngeus and 
Palato-pharyngeus muscles on each side. 

The Cricoid Cartilage is so 

called from its resemblance to 360. — The Cartilages of the Larynx, 

a signet ring (quVoc, a ring). Posterior V lew. 

It is smaller but thicker and JjffT T\\ 9 ''Mh 

stronger than the thyroid carti- 

lage, and forms tho lower and MEL 

back part of the cavity of the IBSLt 9 ° ^ 

larynx. x-olott.s CTSf 

Its anterior half is narrow, \juUf 

convex, affording attachment in 
front and at the sides to the ^ 

Crico.- thyroid muscles, and, be- t 

.• , Its posterior half is very broad, I 

both from side to side and from 

above downwards; it presents in j j jjr 

tho middle lino a vertical ridge ** ^ ® * W JW 

for the attachment of the longi- fm 

tudinal fibres of the oesophagus ; Ajf 

and on either side a broad depres- id \JJ 

sion for the Crico-arytaonoideus Of J 3 1 

At the poiut of junction .of 

the two halves of the cartilage _ / \ ^ 

on either si<Jp, is a small round "" Cmrttta9t \^ q ^ 

elevation, for articulation with If j& .. 

the inferior cornu of the thyroid arytenoid jjdmf Ik H 
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The lower border of the cricoid ****** *f CTLJT^ 

cartilago is horizontal, and con- JZZZZ 
nectcd to the upper ring of the 
trachea by fibrous membrane. 

Its ujjper border is directed ob- 
liquely upwards and backwards, cricoid \ 

owing to the great depth of its ^ 
posterior surface. It gives at- 
tachment, in front, to the crico- 
thyroid membrane ; at the sides, ^ TK y roid c 
to part of tho same membrane 
and to the lateral Orico-ary tenoid 
muscle ; behind, the highest point 

of the upper border is surmounted on each side by a smooth oval surface, for 
articulation with the arytenoid cartilage. Between tho articular surfaces is a slight 
notch, for.the attachment of part of the Arytamoideus muscle. 

The inner surface of the , cricoid cartilage is smooth, and lined by mucous 
ibrnne. * V 1 . *■ f 
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The Arytenoid Cartilages are so called from the resemblance they bear, when 
approximated, to the mouth of the pitcher ( afwratva , a pitcher). They are two in 
number, and situated at the upper border of the cricoid cartilage, at the back of 
the larynx. Each cartilage is pyramidal in form, and presents for examination 
three surfaces, a base, and an apex. 

The posterior surface is triangular, smooth, concave, and lodges part of the 

somewhat convex and rough, gives attachment to the 
Thyro-aryte Tioid mus cle, and to the false vocal cord. 

'The intern^ surface is narrow, smooth, and flattened, covered by mucous 
membrane, and lies almost in apposition with the cartilage of the opposite side. 

The hose of each cartilage is broad, and presents a concave smooth surface, for 
articulation with the cricoid cartilage. Of its three angles, the external is short, 
rounded, and prominent, receiving the insertion of the posterior and lateral Crico- 
arytenoid muscles. The anterior angle, also prominent, but more pointed, gives 
attachment to the true vocal cord. 

The apex of each cartilage is pointed, curved backwards and inwards, and 
surmounted by a small conical-shaped, cartilaginous nodule, comicnlum laryngis 
(cartilage of Santorini). This cartilage is sometimes united to the arytenoid, and 
serves to prolong it backwards and inwards. To it is attached the aryteno- 
cpiglottidcan fold. 

The cuneiform cartilages (cartilages of Wrisbcrg) are two small, elongated, 
cartilaginous bodies, placed one on each side, in the fold of mucous membrane 
which extends from the apex of the arytenoid cartilage to the side of the epiglottis 
( aryteno-epigloltidcan fold); they give rise to small whitish elevations on the 
inner surface of the mucous membrane, just in front of the arytenoid cartilages. 

The epiglottis is a thin lamella of flbro-cartilage, of a yellowish colour, shaped 
like a leaf, and placed behind the tongue in front of the superior opening of 
the larynx. During respiration, its direction is vertically upwards, its free 
extremity curving forwards towards the base of the tongue ; but when the larynx 
is drawn up beneath the base of the tongue during deglutition, it is carried 
downwards and backwards, so as to completely close the opening of the larynx. 
Its freo extromity is broad and rounded; its attached end is loug and narrow, 
and connected to the receding angle between the two alio of the thyroid cartilage, 
just below the median notch, by a long, narrow, ligamentous band, the thyro- 
epiglottic ligament . It is also connected to the posterior surface oJ? the body of 
the hyoid bone, by an elastic ligamentous band, the hyo-epigluttic ligament. 

Ilf {interior or lingual surface is curved forwards towards the tongue, and 
covered by mucous membrane, which" is reflected on to the sides and base of 
the organ, forming a median and two lateral folds, tlj# g lasso ~epiy lo 1 1 it lean 


ligaments. 

" Its posterior or laryngeal surface is smooth, concave from side to side, convex 
from above downwards, and covered by mucous membrane ; when this is removed, 
the surface of the cartilage is- seen to bo studded with a number of small mucous 
glands, which are lodged in little pits upon its surface. To its sides tho aryteno- 
epiglottidean folds are attached. 

Structure. The epiglottis, cuneiform cartilages, and cornicnla laryngis are 
composed of yellow cartilage, which shows little tendency to ossification ; but the 
other cartilages resemble in structure the costal cartilages, becoming more or less 
ossified in old age. 

Lkuments. The ligaments of the larynx are extrinsic % i.e. those connecting tho 
thyroid cartilage with the os liyoides ; and intrinsic , those which connect the 
several cartilaginous segments to each other. 

The ligaments connecting tho thyroid cartilage with the os hyoides are 
three in number : the thyro-hyoid membrane, and the two lateral thyro-hyoid 
ligaments. 

The thyro-hyoid membrane is a broad, fibro-elastio, membranous layer, attached 
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below to^tho upper border of the thyroid cartilage, and above to the upper border 
of the inner surface of the hyoid bono : being separated from the posterior surfaco 
of the hyoid bone by a synovial bursa. It is thicker in tho rniddlo line than 
at cither side, in which situation it is pierced by the superior laryngeal vessels 
and nerve. 

The two lateral thyro-hyoid ligaments are, rounded, elastic cords, which pass 
between the superior cornua of the thyroid cartilage and the* extremities of tho 
greater cornua of the hyoid bone. A small cartilaginous nodule ( cartilago triticea), 
sometimes bony, is found in each. 

Tho ligaments connecting the thyroid cartilage to the cricoid are also three in 
number; tho crico- thyroid membrane, and tho capsular ligaments aiid synovial 
membrane. 

The crico-thyroid membrane is composed mainly of yellow elastic tissue. It 
is of triangular shape; thick In front, where* it connects together the contiguous 
margins of tho thyroid and cricoid cartilages ; thinner at each side, where it 
oxtendfi from tho superior border of rhe cricoid cartilage, to the inferior margin of 
the true vocal cords, with which it. is closely united in front. 

The anterior portion of the crico- thyroid membrane is convex, concealed on 
each sale by the Crico- thyroid muscle, subcutaneous in tho middle line, arid 
crossed horizontally by a small anastomotic arterial arch, formed by the junction 
of tho two crico-thyroid arteries. 

The lateral portions are lined intornally by mucous membrane, and covered by 
the lateral Crico-arytenoid and Thyro-avytonoid muscles. 

capsular ligament encloses the articulation of the inferior cornu of tho 
thyroid with the cricoid cartilage on each side. The articulation is lined by 
synovial membrane. 

The ligaments connecting the arytenoid cartilages to the cricoid, arc two thin 
and loose capsular ligaments connecting together the articulating surfaces lined 
intornally by synovial membrane, and strengthened behind by a strong posterior 
crico-arytenoid ligament, which extends from the cricoid to the inner and back 
part of the base of the arytenoid cartilage. 

The ligaments of tho epiglottis are the hyo-epiglottic, the thvro-cjuglottic, and 
the throe glosso-gpiglottic folds of mucous membrane which connect the epiglottis 
to the sides and base of the tonguo. The latter have been already described. 

The h \f o-p. p igluit ic ligament is an elastic fibrous band, which extends from the 


anterior surfaco of tho epi- 
glottis, near its apex, to tho 
posterior surface of the body 
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semi from above. 


of the hyoid bone. 

The ihyr a- epiglottis liga- 
ment is a long, slender, clastic 
cord, which connects the apex 
of tho epiglottis with the 
receding angle of the tigroid 
cartilage, immediately beneath 
the median ndfcch, above tho 
attachment of tho vocal cords. 

Interior of the Larynx , 
The superior aperture of the 
larynx (fig. 361) is a triangu- 
lar or coi'diform oponing, wide 
in front, narrow behind, aud 
sloping obliquely downwards 
and backwards. It is bounded 
in front by the epiglottis ; t 
; behind^ by the apices of tho 



^ livyi^uoid cartilages, and the comicula laryngis ; and laterally, by a fold of mucous 
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membrane, enclosing ligamentous and muscular fibres, stretched betwe^p the sides 
of the epiglottis and the apex of the arytenoid cartilage : these are the aryteno- 
cpiglottidean folds, on the margins of which the cuneiform cartilages form a more 
or less distinct whitish prominence. 

The cavity of the larynx extends from the aperture behind the epiglottis to the 
lower border of the cricoid . cartilage. It is divided into two parts by the pro- 
jection inwards of the vocal cords, the Thyro-ary tenoi d muscles ; between the two 
cords is a long and narrow triangular fissure or chink, the glottis, or rima glnftidis. 
The portion of the cavity of the larynx above the glottis, is broad and triangular 
in shape above, and corresponds to the interval between the ala) of the thyroid 
cartilage ; the portion below the glottis? is at first of an elliptical, and loWcr down 
of a circular form. 

The glottis (rima glotlhlis) is the interval between the inferior, or true, vocal 
cords. The two superior or false vocal cords arc placed above the latter, and aro 
formed almost entirely by a folding inwards of the mucous membrane; whilst the 
two inferior or true vocal cords are thick, strong, and formed partly by mucous 
membrane, and partly by ligamentous fibres. Between the true and false vocal 
cords, on each Side, is an oval depression, the sinus, or ventricle of the larynx, 
which leads upwards, on the outer side of the superior vocal cord, into a caecal 
pouch of variable size, the,* acctdns laryngifj. 

The rima glotlidis is tlio~Tt5rfdw fissure or clunk between the inferior or true 
vocal cords. It is the narrowest part of the cavity of the larynx, and corresponds 

to the lowor level of the arytenoid 
cartilages. Its length, in the male, 
measures rather less than an inch, its 
breadth, when dilated, varying at its 
widest part from a third to half an 
inch. In the female, those measure- 
ments aro less by two or three lines. 
The form of the glottis varies. In its 
half-dosed condition, it is a narrow 
fissure, a little enlarged and rounded 
behind. In quiet breathing, it is widely 
open, somewhat triangular, the base of 
the triangle directed backwards, and 
corresponding to the space between 
the separated arytenoid cartilages. In 
forcible expiration, it is smaller than 
during inspiration. When sound is 
produced, it is more narrowed, the 
margins of the arytenoid cartilages 
being brought into contact, and the 
edges of the vocal cords approximated 
and made parallel, the degree of ap- 
proximation and tension corresponding 
to the height of the noto produced.* 
The superior or false vocal cords , 
so called hecauso they aro not directly 
concerned in the production of the 
voice, arc two folds of mucous mem- 
brane, enclosing a delicate narrow 
fibrous hand, the superior tliyro-avytenuid ligament. Ibis ligament consists of a 
thin band of elastic tissue, attached in front to the angle of the thyroid cartilage 
below the epiglottis, and behind to the anterior surface of the arytdhoid cartilage. 

j * On the shape of the glottis in the various conditions of ^breathing and speaking, see 
Czemuik on the Laryngoscope, 1 translated for the New Sydenham Society, 


362. — Vertical Section of the Larynx 
and Upper part of the Trachea. 
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Tho lowe| border of this ligament, enclosed in mucous membrane, forms a free 
crescentic margin, which constitutes tho upper boundary of tho ventricle of tllte 
larynx. 

The inferior or true vocal cords , so called from their being concerned in tho 
production of sound, are two strong fibrous bands ( inferior thyro-anjtenoid liga- 
menls ), covered on their surface by a thin layer of mucous membrane. Each 
ligament consists of a band of yellow elastic tissue, attached in front to the de- 
pression between the two also of the thyroid cartilage, and behind to the anterior 
angle of the base of tho arytenoid. Tts lower border is continuous with the thin 
lateral part of the crico- thyroid membrane. Its upper border forms tho lower 
boundary of the ventricle of the larynx.® Externally, the Thyro-arytamoideus 
muscle lies parallel with it. It is covered internally by mucous membrane, which 
is extremely thin, and closely adherent to its surface. 

The ventricle of the larynx is an oblong fossa, situated between the superior and 
inferior vocal cords on each side, and extending nearly ihoir entire length. This 
fossa is hounded above by the free crescentic edge of the superior vocal cord; below, 
by the straight margin of the true vocal cord ; externally, by the corresponding 
Tliyro-arytrenoideus muscle. The anterior part of the ventricle leads up by a 
narrow opening into a ca>eal pouch of mucous membrane of variable size, called 
the laryngeal pouch. 

The sacenhts laryngis , or laryngeal pouch, is a membranous sac, placed between 
the superior vocal corif and the inner surface of the thyroid cartilage, occasionally 
extending as far as its upper border ; it is conical in form, and curved slightly 
backwards, like a Phrygian cap. On tho surface of its mucous membrane arc tho 
openings of sixty or seventy small follicular glands, which are lodged in tho 
submucous areolar tissue. This sac is enclosed in a fibrous capsule, continuous 
below with the superior tliyro-arytenoid ligament ; its laryugeal surface is covered 
by the Arytieno-epiglottidcus inferior muscle (Compressor sacadi laryngis, Hilt on) ; 
whilst its exterior is covered by the Thyro-epiglottideus muscle. These muscles 
compress the saeculus laryngis, and discharge the secretion it contains upon the 
chordae vocales, the surfaces of which it is intended to lubricate. 

Musclbs. The intrinsic muscles of the larynx are eight in number; five of which 
are the muscles of the chordae vocales and rima glottidis ; three are connected with 
the epiglottis. 

The live muscles of tho chordae vocales and rima glottidis are the 

C rico- th y roid . Ary tie 1 loidcus. 

Crico-ary tamoideus posticus. Thyro-ary tamoide us. 

Crico-arytaenoideus lateralis. 

The Crico- tluj roid is triangular in form, and situated at the fore par* and side 
of the cricoid cartilage. It arises from the front and lateral part of the cricoid 
cartilage; its fibres diverge, passing obliquely upwards and outwards to be in- 
serted into tho lower and inner borders of the thyroid cartilage, from near tho 
median line in front, as far back as the inferior cornu. 

The inner borders of these two muscles are separated in the middle line by a 
triangular interval, occupied by tho crico-thyroid membrane. 

The Crico-arytai tuddeus posticus arises from the broad depression occupying each 
lateral half of the posterior surface of the cricoid cartilago ; its fibres pass upwards 
and outwards, and couverge to be inserted into the outer angle of the base of tho 
arytenoid cartilage. The upper fibres aro nearly horizontal, the middle oblique, 
and the lower almost vortical.* 

I)r. Merkel of Leipsic has lately described a muscular slip which occasionally extends 
between the outer border' of the posterior surface of the cricoid cartilage, and the posterior 
margin of the inferior cornu M the thyroid; this he calls the ‘Musculus kerato-cricoideus.’ 
It is not found in every larynx, and when present exists usually only on one side, but is 
occasionally found on both sides. Air. Turner (Edinburgh Medical Journal, Feb. x86o) states 
that it is found in about on^eftse in five. Its action is to fix the lower horn of the thyroid* 
carj|Ib^e backwards and downwards, opposing in some measure the part of the crico-thyroid 
m$scle f .%hidi is connected to the anterior margin of the horn. 
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The Crico- ary tamo ideus lateralis is smaller than the preceding, and of an 
oblong form. It arises from the upper border of tho side of the cricoid cartilage, 


363. — Muscles of Larynx. Side View. 
Right Ala of Thyroid Cartilage removed. 



3^4. — Interior of tho Larynx, seen from above. 
(Enlarged.) 



and, passing obliquely upwards and 
backwards, is inserted into the outer 
angle of the base of the arytenoid 
cartilage, in front of the preceding 
muscle. 

The Thyro-arytamoideus is a 
broad, flat muscle, which lies parallel 
with the outer side of the true vocal 
cord. It arises in front from the 
lower half of the receding angle of 
the thyroid cartilage, and from the 
crieo-thyroid membrane. Its fibres 
pass horizontally backwards and 
outwards, to be inserted into the 
base and anterior surface of the 
arytenoid cartilage. This muscle 
consists of two fasciculi. Tho in- 
ferior ■, the thicker, is inserted into 
the anterior angle of tho base of tho 
arytenoid cartilage^and into t he ad- 
jacent portion of its anterior surface; 
it lies parallel with the true vocal 
cord, to which it is occasionally 
adherent. The superior fasciculus, 
the thinner, is inserted into tho 
anterior surface and outer border of 
tlic arytenoid cartilage above the 
preceding fibres ; it lies on the outer 
side of the sacculus laryngis, imme- 
diately beneath its mucous lining. 

The Arytamoideus is a single 
muscle, filling up tho posterior con- 
cavo surface of the arytenoid ‘carti- 
lages. It arises from the posterior 
surface and outer border of one 
arytenoid cartilage, and is inserted 
into the corresponding parts of the 
opposite cartilage. It consists of 
three planes of fibres : two oblique, 
and one transverse. The oblique 
fibres , tho most superficial, form 
two fasciculi, which pass from the 
base of one cartilage to the apex of 
the opposite one. The transverse 
fibres , the deepest and most nume- 
rous, pass transversely across be- 
tween tho two cartilages ; hence tho 
Arytcenoideus was formerly con- 
sidered as several muscles, under 
the names of transversi and obliqui. 
A few of the oblique fibres are oc- 
casionally continued round tho outer 
margin of tho cartilage, and blend 
with the Thyro-arytenoid or tho 
Ary tamo -epiglottidcus muscle. 
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The muscles of the epiglottis arc, the j 
Tliyro-cpiglottidcusf 
Arytosuo-cpiglottidcus superior. ) 

Arytamo-cpiglottiduua inferior. J 

Tho Thyro-e } ) i(] lot tide us is a delicate iasciculus, which arises from ’ tho inner 
surface of tho thyroid cartilage, just external to the origin of the Thyro-arytcnoid 
muscle, and spreading out upon the outer surface of the saeculus laryngis, some 
of its fibres are lost in the arytono-epiglottidean fold, whilst others are continued 
forwards to the margin of the epiglottis (Depressor epiylvttidis). 

The An/tano-epigloitideus superior consists of a few delicate muscular fasciculi, 
which arise from the- apex of the arytenoid cartilage, and become lost in the fold 
ofinucous membrane extending between the arytenoid cartilage and side of the 
epiglottis (ary to no- cpiij la ft Id ea u folds). 

The Anjtivno-epiijloituleiis inferior (Compressor sacculi laryngis , Hilton) arises 
from the arytenoid cartilage, just above the attachment of the superior vocal cord ; 
passing forwards and upwards, it spreads out upon the inner and upper part of 
the saeculus laryngis, and is inserted, by a broad attachment, into the margin of 
the epiglottis. This muscle is separated from the preceding by an indistinct 
areolar interval.* 

Adieus . In considering the action of the muscles of the larynx, they may be 
conveniently divided into two groups, viz. : 1. Those which open and close tho 
glottis, 2. Thoge which regulate the degree of tension of the vocal cords. 

1. The muscles which open the glottis are the Crico-arytamoidei postici ; and 
those which close it are the Arytamoidcus, and the Crico-arytauioidei laterales. 
2. The muscles which regulate the tension of the vocal cords are, tho Crico-lhy- 
roidei, which tense and elongate them; and the Tliyro-arytaunoidui, which relax 
and shorten them. Tho Tliyro-epiglottideus is a depressor of the epiglottis, and 
the Arytamo-epiglottidei constrict the superior aperture of tho larynx, compress 
tho sacculi laryngis, and empty them of their contents. 

Tho Crico-arytan oidd postici separate the chord® voeales, and, consequently, open the 
glottis by rotating the base of the arytenoid cartilages outwards and backwards; so that their 
anterior angles, and tho ligaments attached to them, become widely separated, tho vocal 
cords, at the same time, being made tense. 

The Crico-arytan oidei laterales close the glottis, by rotating the base ot tho arytenoid 
cartilages inwards, so as to approximate their anterior angles. 

The Anjtamoideu* muscle approximates the arytenoid cartilages, and tlius closes tho opening 
of the glottis, especially at its back part. 

The Crico- thyroid muscles produce tension and elongation of the vocal cords, by drawing 
dowu the thyroid cartilage over the cricoid. 

The Thyro-arytamridei muscles draw the arytenoid cartilages, together with the part of the 
cricoid to which they am connected, forwards towards the thyroid, and thus shorten mid relax 

the vocal cords. . ,. ... 

The Thijro-epiylottidci depress the epiglottis, and assist in compressing the sacculi laryngis. 
The Arytino-epiglottideua superior constricts the superior aperture of the larynx, when it 
is drawn upwards, during deglutition, and the opening cloSed hv the epiglottis. The Arytieno- 
epiglottideus inferior, together with some fibres ot the Thyro-aryttcnoidei, compress the 
saceulus laryngis. 

The Mucous Membrane of the larynx is continuous, above, with that lining 
the mouth and pharynx, and is prolonged through tho trachea and bronchi into 
the lungs. It lines both surfaces of the epiglottis, to which it is closely adherent, 
and forms the aryteno-cpiglottidean folds, which encircle the superior aperture of 
the larynx. It lines the whole of tho cavity of tho larynx ; forms, by its redupli- 
cation, the chief part of the superior, or false, vocal cord; and, from the ventricle, 
is continuod into tho saeculus laryngis. It iB then reflected over the truo vocal 
cords, where it is thin-, and, very intimately Adherent; covers the inner Burface 
of tho cricoid-thyroid membrane, and cricoid cartilage ; and is ultimately continuous 

* Musctn.ua TBiTiORO-GLtwsus. Bochdalek junr. (Prayer Viertelja\rschrift y 2nd Part, 

1 866 1 ) describes a muscle hitherto entirely overlooked, except a brief statement m Ilunles 
« Anatomy.* which arises from the nodule of cartilage (corpus triliceum) m the posterior 
thvro-hvjnd ligament, and passes forwards and upwards to enter the tongue along with the., 
Kerato-kiossus muscle. He met with this muscle eight times in twenty- two subjects. It 
occurred in both sexes, sometimes on both sides, at others on one only. » 
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with the lining membrane of the trachea. It is covered with columnar ciliated 
epithelium, below the superior vocal cord; but, above this point, the ciliu> are 
found only in front, as high as the middle of tho epiglottis. In the rest of its 
extent, the epithelium is of tho squamous variety. 

(Manila. The mucous membrane of the, larynx is furnished with numerous 
muciparous glands, the orifices of which are found in nearly every part; they are 
very numerous upon tho epiglottis, being lodged in little pits in its substance ; 
they v ure also found in largo numbers along the posterior margin of tho aryUmo- 
epiglottidean fold, in front of the arytenoid cartilages, where they are termed the 
arytenoid glands. They exist also in large numbers upon tho iuner surface of tho 
saceulus laryngis. None are found on the vocal cords. 

Vessels and Nerves. Tho arteries of tho larynx are the laryngeal branches 
derived from the superior and inferior thyroid. Tho veins empty themselves into 
tho superior, middle, ami inferior thyroid veins. The ly infinities terminate in iho 
deep cervical glands. The nerves arc tho superior laryngeal, and the inferior or 
recurrent laryngeal branches of the pncumogastric nerves, joined by filaments 

365. — Front View of Cartilages of Larynx: the Traclioa and ilronchi. 



from the sympathetic. The superior laryngeal nerves supply the mucous mem- 
brane of the larynx, and the Crico-thyroid muscles* The inferior laryngeal serves 
supply the remaining muscles. The Arytenoid muscle is supplied by both nerves. 
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The Traciiisa. (Fig. 365.) 

The trachea, or air-tube, is a cartilaginous and membranous cylindrical tube, 
flattened posteriorly, which extends from the lower part of the larynx, on a level 
with the fifth cervical vertebra, to opposite the third dorsal, where it divides into 
the two bronchi, one for each lung. The trachea measures about four inches and 
a half in length; its diameter, from side to side, is from thrco quarters of an inch 
to an inch, being always greater in the male than in the female. 

Relations. The anterior surface of tlio trachea is convex, and covered in the 
neck , from above downwards, by the isthmus of the thyroid gland, the inferior 
thyroid veins, the arteria thyroidea ima (when that vessel exists), the Sterno- 
hyoid and Storno- thyroid muscles, the cervical fascia (in the interval between 
those muscles), and, more superficially, by tbo anastomosing branches between the 
anterior jugular veins : in the thorax , it is covered from before backwards by the 
first piece of the sternum, the remains of the thymus gland, the arch of the aorta, 
the innominate and left carotid arteries, and tho deep cardiac plexus. It lies 
upon the oesophagus, which is directed to the left, near the arch of tho aorta; 
laterally, in the neck , it is in relation with the common carotid arteries, the 
lateral lobes of tho thyroid gland, tho inferior thyroid arteries, and recurrent 
laryngeal nerves ; and, in the thorax , it lies in the interspace between the pleura?, 
having the pneumogastric nerve on eacli side of it. 

The Right Bronchus , wider, shorter, and more horizontal in direction than tho 
left, is about an inch in length, and enters the right lung, opposite tho fourth 
dorsal vertebra. The vena azygos arches over it, from behind ; and the right 
pulmonary artery lies below, and then in front of it. 

Tho Left Bronchus is smaller, more oblique, and longer than the right, being 
nearly two inches in length. It enters tho root of the left lung, opposite tho fifth 
dorsal vertebra, about an inch lowor than the right bronchus. It crosses in front 
of the oesophagus tho thoracic duct, and the descending aorta ; passes beneath tho 
arch of the aorta, and has tho left pulmonary artery lying at first above, and then 
in front of it. If a transverse section 

is mado across tho trachea, a short 366. — Transverse Section of the Trachea, just 
distance above its point of bifurcation, 
and a bird’s eye view taken of its in- 
terior (fig. 366), the septum placed at 
. the bottom of the trachea and separating 
tho two bronchi will be seen tonoccupy 
the left of tho median line, as was first 
shown by Mr. Goodall, of Dublin, so 
that any solid body dropping into tho 
trachea, would naturally bo directed 
towards the right bronchus, and this 
tendency is undoubtedly aided by the 
larger size of this tube, as compared with its fellow. This fact servos to explain 
why a foreign substance in tho trachea generally falls into the right bronchus. 

The trachea is composed of imperfect cartilaginous rings, fibrous membrane, 
muscular fibres, longitudinal yellow elastic fibres, mucous membrane, and glands. 

Tho Cartilages vary from sixteen to twenty in number : each forms an imper- 
fect ring, which surrounds about two-thirds of the cylinder of the trachea, being 
imperfect behind, where the tube is completed by fibrous membrane. The carti- 
lages are placed horizontally above each other, separated by narrow membranous 
intervals. They measure about two lines in depth, and half a line in thickness. 
Their outer surfaces are flattened, but, internally, they are convex, from being 
thicker in the middle than at the margins. The oartilages are connected together 
nit their margins, by an elastic fibrous membrane, which covers both their surfaces ; 
t>d in the space between their extremities, behind, forms a distinct layer. The 
zuliac cartilages are the first and the last. ' 




TRACHEA. 


<>73 

The first cartilage is broader than the rest, and sometimes divided at one end ; 
it is connected by fibrous membrane with tlio lower border oi* the cricoid cartilage, 
with which, or with the succeeding cartilage, it is sometimes blended. 

The last, cartilage is thick and broad in the middle, in consequence of its lower 
border being prolonged downwards, and, at the same time, curved backwards, at 
the point of bifurcation of the trachea. It terminates on each side in an imper- 
fect ring, which encloses the commencement of the bronchi. The cartilage above 
the last is somewhat brgader than the rest at its centre. Two or moro of the 
cartilages often unite, partially or completely, and are sometimes bifurcated at their 
extremities. They are highly elastic, and seldom ossify, even in advanced life. In 
the right bronchus, the cartilages vary in number from six to eight ; in the left, 
from nine to twelve. They are shorter and narrower than those of the trachea. 

The Muscular Fibres are disposed in two layers, longitudinal and transverse. 
The longitudinal fibres are the most external, and arise by minute tendons from 
the termination of the tracheal cartilages, and from the librous membrane. 

The transverse fibres (tracheal is muscle, Todd and Bowman), the most internal, 
form a thin layer, which extends transversely between the ends of the cartilages, 
at the posterior part of the trachea. The muscular fibres arc of the unstriped 
variety. 

The Elastic Fibres are situated beneath the mucous membrane, enclosing the 
entire cylinder of the trachea; they are most abundant at its posterior part, where 
they are collected into longitudinal bundles. 

The Mucous Membrane lining the tube is covered with columnar ciliated epi- 
thelium. It is continuous above with that of the larynx, and below with that of 
the lungs. 

The Tracheal (Hands are found in great abundance at the posterior part of 
the trachea. They are small, flattened, ovoid bodies, placed between the fibrous 
and muscular coats, each furnished with an excretory duct, which opens 011 the 
surface of the mucous membrane. Some glands of smaller size are also found at 
the sides of the trachea, between the layers of fibrous tissue connecting the rings, 
and others immediately beneath the mucous coat. The secretion from those glands 
serves to lubricate tho inner surface of the trachea. 

Vessels and, Nerves. The trachea is supplied with blood by tho inferior thyroid 
arteries. The veins terminate in the thyroid venous plexus. The nerves are 
derived from the pneumogastric and its recurrent branches, and from the 
sympathetic, 

Surgical Anatomy, fhe air-passage may be opened in three different situations : through 
the crico-thyroid membrane (laryny atomy ) , through the cricoid cartilage, and upper ring of 
the trachea (laryngo-tracheoUnny), or through the trachea below the isthmus of the thyroid 
gland ( tracheotomy ). The student should, therefore, carefully consider the relative anatomy 
of the air-tube in each of these situations. 

Beneath the integument of the laryngo-traclieal region, 011 either side of the median line, 
are the two anterior jugular veins. Their size and position vary ; there is nearly always one, 
and frequently two : at the lower>part of the neck they diverge, passing beneath the &terno- 
mastoid muscles, and are frequently connected by a transverse communicating branch. These 
veins should, if possible, always be avoided in any operation on tho larynx or trachea. If cut 
through, considerable hemorrhage occurs. 

Beneath the cervical fascia are the Sterno-hyoid and Sterno-thyroid muscles, the conti- 
guous edges of the former being near the median lino; and beneath Ihcse muscles the 
following parts ore met with, from above downwards : the thyroid cartilage, the crico- 
thyroid membrane, the cricoid cartilage, the trachea, and the isthmus of the thyroid 
gland. 

The crico-thyroid space is very superficial, and may be easily felt beneath the skin as a 
depression, about an inch below the pomum Adami ; it is crossed transversely by a small 
artery, the crico- thyroid, the division of which is seldom accompanied by any troublesome 
hmmorrliage. 

The isthmus of the thyroid gland usually crosses the second ani third rings of the trachea; 
above it is found a large transverse communicating branch between the superior thyroid 
veins, and the isthmus is covered by a venous plexus, formed between the thyroid veins, of 
opposite sides On the sides of the thyroid gland, and below it, the veins converge to u 
single median vessel, or to two trunks which descend along the diedian line of the iront of 
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the trachea, to open into the innominate veins by valved orifices. In the infant, the thymus 
gland ascends a variable distance along the front of the trachea : and the innominate artery 
crosses the tube obliquely at the root of the neck, from left to right. The artenor thyroidea 
iiiia, when that vessel exists, passes from below upwards along the front of the trachea, l he 
upper part of tbo trachea lies comparatively superficial ; but the lower par$ passes obliquely 
downwards and backwards, so as to be deeply placed between the converging Sterno-uiastoid 
muscles. In the child, tho trachea is smaller, more deeply placed, and more moveable than 
in the adult. In fat, or short-necked people, or in those in whom the muscles of the neck 
are prominently developed, the trachea is more deeply placed than in the opposite conditions. 


367. — Surgical Anatomy of Laryngo-Tracheal Region. 
In the Infant. 



. From these observations, it must ho evident that laryngolomy is anatomically the most 
pimple operation, can most readily be performed, and should always be preferred when 
particular circumstances do not render t lie operation of tracheotomy absolutely necessary. 
The operation is performed thus : The head being thrown back and steadied by an assistant, 
the finger is passed over the front of the neck, and the crico-tliyroid depression felt for. A 
vertical incision is then made through the skin, in the middle line over this spot, and the 
crieo-thyroid membrane is divided to a sufficient extent to allow of the introduction of a 
large curved tube. The crico-thyroid artery is tho only vessel of importance crossing this 
space. If it should be of large size, its division might produce troublesome haemorrhage. 

Larynt jo-tracheotomy, anatomically considered, is more* dangerous than tracheotomy, on 
account of the small interspace between the cricoid cartilage and the isthmus of the thyroid 
gland : the communicating branches between the superior thyroid veins, which cover this 
spot, can hardly fail to be divided ; and the greatest care will not, in some cases, prevent 
tno division of part of the thyroid isthmus. If either of these structures is divided, the 
haemorrhage may be considerable. 

Tracheotomy below the isthmus of the thyroid gland is performed thus : The head being 
thrown hack and steadied by an assistant, an incision, an inch and a half or two inches in 
length, is made through the skin, iu the median line of the neck, from a little below the 
cricoid cartilage, to the top pf the sternum. The anterior jugular veins should be avoided, 
by keeping exactly in the median line ; the deep fascia should then be divided, and tho 
contiguous borders of the Sterno-hyoid muscles separated from each other. A quantity of 
loose areolar tissue, containing the inferior thyroid veins, must then be separated from the 
front of the trachea, with tjie handle of the scalpel ; and when the trachea is well exposed, 
it should be' opened by inserting the knife into it, dividing two or three of its rings from 
below upwards. It is a matter of tho greatest importance to restrain, if possible, all haemor- 
rhage before the tube is opened ; otherwise, blood may pass into the trachea, and suffocate 
the patient. t * 
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The Pleurae. 

Each lung is invested, upon its oxternal surface, by an . exceedingly delicate 
serous membrane, the pleura, which encloses the organ as far as its root, and is 
then reflected upon the inner surfaco of the thorax. The portion of the serous 
membrano investing the surface of tho lung is callod the pleura pulmonalis 


368. — A Transverse Section of the Thorax, showing the relative Position of tho Vi scorn, 
and tho ltetloctions of the Pleura). 
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(visceral layer of pleura); whilst that which lines the inner surfaco of tlic eliest 
is called the pleura costalis (parietal layer of pleura). The interspace or cavity 
between these two layers is called the cavity nf the pleura. Each pleura is there- 
fore a shut sac, one occupying tho right, the other the left half of the thorax ; and 
they aro perfectly separate, not communicating with each other. The two pleura) 
do not meet in the middle lino of the chest, excepting at one point in front ; an 
interspace being left between them, which contains all the viscera of the thorax, 
excepting the lungs : this is tho mediastinum. 

llojlectiom of the pleura (fig. 368). Commencing a! tho sternum, the pleura passes 
outwards, covers tho costal cartilages, the inner surface of tho ribs ancLIntcrcostal 
muscles, and at the back of the thorax passes over the thoracic ganglia and their 
branches, and is reflected upon the sides of the bodies of tho vertebrae, whore it is 
separated by a narrow interspace from the opposite pleura, the posterior medias- 
tinum. From the vertebral column the pleura passes to the side of the peri- 
cardium, which it covers to a slight extent ; it then covers the back part of the 
root of the lung, from the lower border of which a triangular fold descends verti- 
cally by the side of the posterior mediastinum to the Diaphragm. This fold is tho 
broad ligament of the lung, the lig amentum latum pulmonis , and serves to retain 
the lower part of that organ in position. From the root, tho *pleura may be tfaced 

x x 2 
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over the convex surface of the lung, the summit and base, and also over tho sides 
of the fissures between the lobes. It covers its anterior surface, and tho front part 
of its root, and is reflected upon the side of the pericardium to the inner surface 
of the sternum. Below , it covers tho upper surface of tho Diaphragm. Above, its 
apex projects, in the form of a cul-de-sac, through the superior opening of the 
thorax iuto the neck, extending about an inch above the margin of the first rib, 
and receives tho summit of the corresponding lung: this sac is strengthened, ac- 
cording to Dr. Sibson, by a dome-like expansion of fascia, derived from the lower 
part of the Scaleni muscles. 

A little abovo the middle of the sternum, tho contiguous surface of tho two 
pleurae aro sometimes in contact for a slight extent ; but abovo and below this 
point, tho interval left between them forms the anterior mediastinum. 

The inner surface of the pleura is smooth, polished, and moistened by a serous 
fluid : its outer surface is intimately adherent to the surface of the lung, and to 
the pulmonary vessels as they emorgo from the pericardium ; it is also adherent 
to the upper surface of tho Diaphragm : throughout the rest of its extent, 
it is somewhat thicker, and may be separated from the adjacent parts with extreme 
facility. 

The right pleural sac is shorter, wider, and reaches higher in the neck than tho 
left. 

Vessels and Nerves. The arteries of the pleura are derived from the intercostal, 
tho intornal mammary, the phrenic, inferior thyroid, thymic, pericardiac, and 
bronchial. The veins correspond to tho arteries. Tho lymphatics are very 
numerous. The nerves aro derived from the phrenic and sympathetic (Lnschka). 
Rolliker states that nerves accompany the ramifications of the bronchial arteries 
iii the pleura pulmonalis. 


Mediastinum. 

The mediastinum is the space left in the median line of the chest by the non- 
approximation of the two pleura). It extends from the sternum in front to the 
spine behind, and contains all the viscera in the thorax, excepting the lungs. 
The mediastinum is subdivided, for convenience of description, into tho anterior, 
middle, and posterior. 

The anterior mediastinum is bounded in front by the sternum, on each side by 
the pleura, and behind by the pericardium. Owing to the oblique position of the 
heart towards the left side, this space is not parallel with the sternum, hut directed 
obliquely from above downwards, and to the left of the median line; it is broad 
below, narrow above, very narrow opposito the second pioce of the sternum, the 
contiguous surfaces of tho two pleura) being occasionally united over a small 
space. The anterior modiaslinum contains the origins of the Sterno-hyoid and 
Sterno- thyroid muscles, the Triangularis sterni, the internal mammary vessels of 
the left side, the remains of the thymus gland, and a quantity of loose areolar 
tissue, in which some lymphatic vessels are found ascending from tho convex 
surface of the liver. 

The middle mediastinum is tho broadest part of tho interpleural space. It con- 
tains the heart enclosed in the pericardium, the asconding aorta, the superior vena 
cava, tho bifurcation of the trachea, the pulmonary arteries and veins, and the 
phrenic nerves. 

The posterior mediastinum is an irregular triangular space, running parallel with 
the vertebral column ; jit is bounled in front by the pericardium and roots of tho 
lungs, behind by the vertebral column, and on either side by the pleura. It con- 
tains the descending aorta, tho greater and lesser azygos veins and left superior 
intercostal vein, the pneumogastric and splanchnic nerves, the oesophagus, thoracic 
duct, and some lymphatic glauds. 
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369. — The Posterior Mediastinum. Anterior View. 



Tub Lukgs. 

The Lungs arc the essential organs of respiration ; they are two in number, 
placed one in each of the lateral cavities of the chest, separated from each other 
by the heart and other contents of the mediastinum. Each lung is conical in 
shape, and presents for examination an apex, a base, t wo borders, and two surfaces 
(see fig. 371). 
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Tlio apex forms a tapering cone, which extends into tlio root of the neck, about 
an inch to an inch and a half above tlio love! of the first rib. 

The base is broad, concave, and rests upon the convex surface of the Diaphragm ; 
its circumforenco is thin, and fits into the space between the lower ribs and the 
costal attachment of the Diaphragm, extending lower down externally and behind 
than in front. 


370.— The Posterior Mediastinum and Hoot of the Nec k. Posterior View. 



Tho external or thbracic surface is smooth, convex, of considerable extent, 
and corresponds to the form of the cavity of tho chest, being deeper behind than 
in front. 

The inner surface is concave. It presents, in front, a depression corresponding 
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to the convex surface of the pericardium, and behind, a deep fissure (the hilum 
pulmonis) which gives attachment to the root of the lung. 

The posterior border is rounded and broad, and is received in the deep concavity 
on either side of the spinal column. It is much longer than the anterior border 
and projects below between the ribs and tlxo Diaphragm. 


37 l * — -Front View of the Heart and Lungs. 



The anterior border is thin and sharp, and overlaps the front of the peri- 
cardium. 

The anterior border of the right lung corresponds to the mediau line of the 
sternum, and is in contact with its fellow, the pleurae being interposed, as low as 
the fourth costal cartilage ; below this, the contiguous borders are separated by an 
irregularly shaped interval, formed at tho expense of tho anterior border ot the 
left lung, and in which the pericardium is exposed. 

Each lung is divided into two lobes, an upper and lower, by a long and deep 
fissure, which extends from the upper part of the posterior border of tho organ, 
about three inches from its apex, downwards and forwards to tho lower part of 
its anterior border. This fissure penetrates nearly to the root. I 11 the right lung 
the upper lobe is partially divided by a second and shorter fissure, which extends 
from tho middle of the preceding, forwards and upwards, to tho anterior margin 
of the organ, marking off a small triangular portion, the middle lobe. 

The right lung is the largest; it is broader than the 4c ft, owing to the inclina- 
tion of the heart to the left side ; it is also shorter by an inch, in consequence ot 
the Diaphragm rising higher on tho right side to accommodate the liver. Ihe 
right lung has three lobes. 
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The left lung is smaller, narrower, and longer than tho right, and has only 
two lobes. 

A little above the middle of the inner surface of each lung, and nearer its pos- 
terior than its anterior border, is its root, by which tho lung is connected to the 
heart and the trachea. The root is formed by tho bronchial tube, the pulmonary 
artery, the pulmonary veins, the bronchial arteries and veins, the pulmonary 
plexus of nerves, lymphatics, bronchial glands, and areolar tissue, all of which 
arc enclosed by a reflection of the pleura. Tho root of tho right lung lies 
behind the superior cava and upper part of tho right auricle, and below tho vena 
azygos. That of the left lung passes beneath the arch of the aorta, and in front 
of the descending aorta ; tho phrenic nerve and the anterior pulmonary plexus 
lie in front of each, and the pncuuiogastrio and posterior pulmonary plexus 
behind on oh. 

The chief structures composing tho root of each lung arc arranged in a similar 
manner from before backwards on both sides, viz. : tho pulmonary veins most 
anterior ; the pulmonary artery in the middle ; and the brononus, together with 
the bronchial vessels, behind. From above downwards, on the two sides, their 
arrangement differs, thus : 

On tho right side, their position is, bronchus, pulmonary artery, pulmonary 
veins ; bnt on the left side their position is, pulmonary artery, bronchus, pulmonary 
veins ; which is accounted for by the bronchus being placed on a lower level on 
the left than on the right side. 

The might of both lungs together is about forty-two ounces, the right lung 
being two ounces heavier than the left ; but much variation is met with according 
to the amount of blood or serous fluid they may contain. The lungs arc heavier 
in the male than in the female, their proportion to tho body being, in the former, 
as i to 37, in the latter as i to 43. The specific gravity of the lung-tissue varies 
from 345 to 746, water being 1,000. 

'The colour of the lungs at birth is a pinkish white ; in adult life, a dark slate 
colour, mottled in patches ; and, as ago advances, this mottling assumes a black 
colour. The colouring matter consists of granules of a carbonaceous substance 
deposited in the areolar tissue near the surface of the organ. It increases in 
quantity as age advances, and is more abundant in males than in females. The 
posterior border of tho lung is usually darker than the anterior. The surface of 
the lung is smooth, shining, and marked out into numerous polyhedral spaces, 
indicating the lobules of the organ : the area of each of tlieso spaces is crossed by 
numerous lighter lines. 

Tho substance of the lung is of a light, porous, spongy texture ; it floats in water, 
and crepitates when handled, owing to the presence of air in the tissue ; it is also 
highly elastic ; hence the collapsed state of these organs when they aro removed 
from the closed cavity of the thorax. 

Structure. Tho lungs are composed of an external serous coat, a subserous 
areolar tissue, and the pulmonary substance or parenchyma. 

The serous coat is derived from tho pleura ; it is thin, transparent, and invests 
the entire organ as far as the root. 

Tho subserous areolar tissue contains a large proportion of elastic fibres ; it 
invests the entire surface of the lung, and extends inwards between the lobules. 

Tho p are nchyma is composed of lobules, which, although closely connected 
together by an interlobular areolar tissue, are quite distinct from one another, and 
are easily separable in the foetus. Tho lobules vary in size ; those on the surface 
are large, of a pyramidal form, tlie base turned towards tho surface; those in tho 
interior smaller, and of various forms. Each lobule is composed of one of tho 
ramifications of tho bronchial tube and its terminal air-cells, and of the ramifica- 
tions of the pulmonary and bronchial vessels, lymphatics, and nerves : all of theso 
structures being connected together by areolar fibrous tissue. 

Tlie bronchus , upon entering the substance of tho lung, divides and subdivides 
dichotomously throughout the entire organ. Sometimes three bratiches arise* 
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together, and occasionally small lateral branches are given off from the sides of a 
main trunk. Each of the smaller subdivisions of tho bronchi enters a pulmonary 
lobule (lobular bronchial tube), and, again subdividing, ultimately terminates in 
the intercellular passages and air-cells of which tho lobule is composed. Within tho 
lungs the bronchial tubes arc circular, not flattened, and their constituent elements 
present tho following peculiarities of structure. 


372. — The lioot* of tho Linufs and Posterior Pulmonary 
Plexus, si 011 from behind. 



Tho cartilages are not imperfect rings, but consist of thin laminae, of varied 
form and size, scattered irregularly along the sides of the tube, being most distinct 
at the points of division of the bronchi. They may be traced into tubes, the dia- 
meter of which is only one-fourth of a line. Beyond this point, tho tubes are wholly 
flioihbranous. Tho tibrous coat, the longitudinal elastic fibres, aro Continued into 
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the smallest ramifications of the bronchi. The muscular coat is disposed in the 
form of a continuous layer of annular fibres, which may be traced upon the smallest 
bronchial tubes : they consist of the unstriped variety of muscular fibre. The 
mucous membrane lines the bronchi and its ramifications throughout, undiscovered 
with columnar ciliated epithelium. 

According to the observations of Mr. Rainey,* the lobular bronchial tubes, on 
entering the substance of the lobules, divide and subdivide from four to nine times, 
according to the size of the lobule, continuing to diminish in size until they attain 
a diameter of J 7) th to -.^-th of an iuch. They then become changed in structure, 
losing their cylindrical form, and arc continued onwards as irregular passages 
(intercellular passages, Rainey — air-sacs, Waters), through the substance of the 
lobule, their sides and extremities being closely covered by numerous saccular 
dilatations, the air-cells. This arrangement resembles most closely the naked eye 
appearances observed in the reticulated structure of the lung of the tortoise, and 
other reptilia. Opinions have differed as to tho existence of communications or 
anastomoses between the intercellular passages, or air-sacs. According to Dr. 
Waters, t these air-sacs, as lie terms them, are arranged in groups, or ‘ lobuletics ’ 
of live or six, which spring from the terminal dilatation of a single bronchial 
tube, but have no other communication with each other, or with neighbouring 
lobulettes, than that which is afforded by their common connect ion with the 
bronchial tubes. 

The air-celh, or alveoli (Waters), arc small, polyhedral, alveolar recesses, 
separated from each other by thin septa, and communicating freely with the inter- 
cellular passages or air-sacs. They are well seen on the surface of the lung, and 
vary from -th t° y\yth an inch, in diameter; being largest on the surface, at 
the thin borders, and at the apex ; and smallest in the interior. 

At the termination of the bronchial tubes, in the intercellular passe es, their 
constituent elements become changed : their walls are formed by an interlacing of 
the longitudinal elastic bundles with fibrous tissue ; the muscular fibres disappear, 
and the mucous membrane becomes thiu and delicate, and lined with a layer of 
squamous epithelium. The latter membrane lines the air-cells, and forms by its 
reduplications the septa intervening between them. 

The Pulmonary Artery conveys the venous blood to the lungs : it divides into 
brandies which accompany the bronchial tubes, and terminates in a dense capillary 
network, upon the walls of the intercellular passages and air-cells. From this 
network, the radicles of the pulmonary veins arise; coalescing into largo brandies 
they accompany the arteries, and ret urn the blood, purified by its passage through 
tho capillaries, to the left auricle of the heart. In the lung, the branches of 
ilio pulmonary artery are usually above and in front of a bronchial tube, the 
vein below. 

The Pulmonary Capillaries form plexuses which lie immediately beneath the 
mucous membrane, on the walls and septa of tho air-cells, and upou the walls of 
the intercellular passages. In tho septa between the cells, the capillary network 
forms a single layer. The capillaries form a very minute network, the meshes of 
which are smaller than the vessels themselves : J their walls are also exceedingly 
thin. The vessels of neighbouring lobules are distinct from each other, and do 
not anastomoso ; and, according to Dr. Waters, those of the separate groups of 
intercellular passages, or air-sacs (which groups he denominates lobulettes), are 
also independent ; so that in the septa between two adjoining lobulettes, there 
would be a double layer of capillaries, one layer belonging to each of the adjacent 
air-sacs, or intercellular passages. If this is really the arrangement of tho vessels, 
it would follow that, iff tho septa between the air-cells (or alveoli), tho blood in 

* Medico- Chirurgu al Transact ions, x ol. xwiii. 1845. 

t ‘ The. Anatomy of the Human Limy , 1 i860, m>. 136—150. 

X The meshes are only 0002"' to 0*008'" in width, while the vessels are o , oo3'"to 0-005"'. 
Kollik&r, Human Mtcroswpic Anatomy . 1 
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the capillaries would be exposed on all sides to the action of the air, since it is 
circulating in a single layer of vessels, which is in contact with the membrane of 
the air-passages on both sides ; but that, in the septa between the intercellular 
passages (or air-sacs) the blood in the doublo layer of capillaries will be in contact 
with the air on one side only. 

The Bronchial Arteries supply blood for the nutrition of the lung : they are 
derived from the thoracic aorta, and, accompanying the bronchial tubes, are dis- 
tributed to the bronchial glands, and upon the walls of tho larger bronchial tubes 
and pulmonary vessels, and terminate in the deep bronchial veins. Others are 
distributed in the interlobular areolar tissue, and terminate partly in the deep, 
partly in the superficial, bronchial veins. Lastly, some ramify upon the walls of 
the smallest bronchial tubes, and terminate in the pulmonary veins. 

The Superficial and Deep Bronchial Veins nnite at the root of the lung, and 
imni 'iik .a the right side in the vena azygos ; on tho left side, in tho superior 
intercostal vein. 

Vccording to Dr. W aters, the bronchial veins do not exist within the proper 
substance of the lung, hut commence at or near tho root of the lung, by branches 
which lie on ..no largo bronchial tubes. He also denies that the bronchial arteries 
contribute oo the formation of the pulmonary plexus, believing that tho communi- 
cation between the bronchial and pulmonary system of vessels takes place in the 
pulmonary veins. If this view be correct, almost the whole of the blood carried 
by the bronchial arteries must be returned to the heart by the pulmonary veins, 
and thus tho great mass of pure, or arterial, blood which is carried by the pulmo- 
nary v 'ns would be adulterated by a small quantity of carbonized or venous blood, 
which has passed through the bronchial circulation. 

The Lymphatics consist of a superficial and deep set : they terminate at the root 
of the lung, in the bronchial glands. 

Nor res. The lungs are supplied from tlic anterior and posterior pulmonary 
plexur *, formed chiefly by branches from the sympathetic and pnenmogastric. 
Tho filaments from these plexuses accompany the bronchial tubes, upon which they 
are lost. Small ganglia are found upon tliesc nerves. 


Thy Ron) Gland. 

Tho thyroid gland bears much resemblance in structure to other glandular 
organs, and is usually classified together with the thymus, supra- renal capsules, and 
spleen, under 4 ho head of ductless glands, since it has no excretory duet. Its 
function is unknown, but, from its situation in connection with the trachea and 
larynx, the tnyroid body is usually described with those organs, although it takes 
no part in the function of respiration. It is situated at the upper part of the 
trachea, and consists of two lateral lobes, placed ono on each side of that tube, 
and connected together by a narrow transverse portion, the isthmus. 

Its anterior surface is convex, and covered by tho Stcrno-hyoid, S ter no -thyroid, 
and Omo-hyoid muscles. 

Its lateral surfaces , also convex, lie in contact with the sheath of tlic common 
carotid artery. 

Its posterior surface is concave, and embraces the trachea and larynx. The 
posterior borders of the gland extend as far back as the lower part of the 
pharynx. 

The thyroid is of a brownish red colour. Its weight varies from one to two 
ounces. It is larger in females than in males, and becomes slightly increased in 
size during menstruation. It occasionally becomes enormously hypertrophied, 
constituting the disease called bronehoccle, or goitre. • Each lobe is somewhat 
conical in shape, about two inches in length, and three-quarters of au inch in 
breadth, the right lobe being the larger of the two. 

• Tho isthmus connects the lower third of the two lateral lobes ; it measures 
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about half an inch in breadth, and the saino in depth, and' usually covers the 
second and third rings of tho trachea. Its situation presents, however, many 
variations, a point of importance in tho operation of tracheotomy. Sometimes the 
isthmus is altogether wanting. 

A third lobo, of conical shape, called the pyramid, occasionally arises from the 
left side of the upper part of the isthmus, or from the left lobe, and ascends as 
high as tho hyoid bone. It is occasionally quite detached, or divided into two 
parts, or altogether wanting. 

A few muscular bands aro occasionally found attached, above, to the body of 
tho hyoid bone, and below, to the isthmus of the gland, or its pyramidal process. 
These form a muscle, which was named by So nun erring the Levator glandular 
Ihiiroidgj^ 

~ Structure. The thyroid consists of numerous minuto closed vesicles, composed 
of a homogeneous membrane, inclosed in a dense capillary plexus, and connected 
together into imperfect lobules, by areolar tissue. These vessels arc spherical 
or oblong, perfectly distiuet, and contain a yellowish fluid, in which are found 
floating numerous * dotted corpuscles * and cells. The fluid coagulates by beat or 
alcohol, but preserves its transparency. In the fiootus, and in young subjects, tho 
corpuscles lie in a single layer, in contact with the inner surface of these cavities, 
and become detached during the process of growth. 

Vessels and Nerves. Tho arteries supplying the thyroid arc tho superior and 
inferior thyroid, and sometimes an additional branch (thyroidea media, or inm) 
from the arteria innominata, or the arch of the aorta, which ascends upon 
the front of the trachea. The arteries aro remarkable for their largo size ami 
frequent anastomoses. Tho veins form a plexus on tlic surface of the gland, 
and on tho front of the trachea, from which arise the superior, middle, and 
inferior thyroid veins ; tlio two former terminating in the internal jugular, tho 
latter in the vena innominata. The lymphatics are numerous, of large size, and 
terminate in the thoracic and right lymphatic duets. The nerves are derived from 
the pneumogas trie, and from the middle and inferior cervical ganglia of the 
sympathetic. 

Chemical Composition. The thyroid gland consists of albumen, traces of 
gelatine, stearine, oleine, extractive matter, alkaline, and earthy salts, and water. 
The salts are chloride of sodium, alkaline sulphate, phosphate of potash, lime 
magnesia, and a trace of oxide of iron. 


Tjiymus Gland. 

Tho thymus gland presents much resemblance in structure to other glandular 
organs, and is another of the organs denominated ductless yland. 

Tho thymus gland is a temporary organ, attaining its full size at tho end of the 
second year, when it ceases to grow, and gradually dwindles, until, at puberty, it 
lias almost disappeared. If examined, when its growth is most active, it will bo 
found to consist of two lateral lobes, placed in close contact along the middle line, 
situated partly in tho anterior mediastinum, partly in the neck, and extending 
from the fourth costal cartilage upwards, as high as the lower border of tho 
thyroid gland. It is covered by the sternum, and by the origins of tho Sterno- 
hyoid and Sterno-thyroid muscles. In the mediastinum, it rests upon tho pericar- 
dium, being separated from the arch of the aorta and groat vessels by the thoracic 
fascia. In the ncclc, it lies on the front and sides of tho trachea, behind the 
Sterno-hyoid and Stenio- thyroid muscles. The two lobes generally differ in 
size ; they are occasionally united, so as to form a single mass ; and sometimes 
so pn rated by an intermediate lobe. Tho thymus is of a pinkish-grey oolour, soft, 
and lobulated on its surfaces. It is about two inches in length, one ami a half in 
breadth, below, and about three or four lines in thickness. At birth it weighs 
about half au ounce. « 
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Structure. Each latoral lobo is composed of numerous lobules, held together by 
delicate areolar tissue ; the entire gland being enclosed in an investing capsule of 
a similar, but denser structure. The primary lobules vary in size from a pin’s 
head to a small pea. Each lobule contains, in its interior, a small cavity, which 
is surrounded with smaller or secondary lobules, also hollow. The cavities of the 
secondary and primary lobules communicate ; those of the latter opening into the 
great central cavity, or reservoir of the thymus > wliich extends through the entire 
length of each lateral half of the gland. The central cavity is lined by a vascular 
membrane, which is prolonged into all the subordinate cavities, and contains a 
milk-white fluid rose mbling chyle. 

If the investing capsule and vessels, as well as the areolar tissuo connecting 
the lobules, are removed from the surface of either lateral lobe, it will be seen 
that the central cavity is folded upon itself, and admits of being drawn out into a 
lengthened tubular cord, around which the primary lobules are attached in a 
spiral manner, like knots upon a rope. Such is the condition of the organ at an 
early period of its development; for Mr. Simon has shown, that the primitive 
form of the thymus is a linear tube, from whieli, as its development proceeds, 
lateral diverticula lead outwards, the tube ultimately becoming obscure, from its 
surface being covered with numerous lobules. 

According to Oosterlen and Mr. Simon, the cavities in the secondary lobules 
are surrounded by rounded saccular dilatations or vesicles, which open into it. 
Thoso vesicles arc formed by a homogeneous membrane, enclosed in a dense 
capillary plexus. 

The whitish fluid contained in the vesicles and central cavity of the thymus 
contains numerous dotted corpuscles, similar to those found in the chyle. The 
corpuscles arc flattened circular discs, measuring about j^Voth of an inch in 
diameter. 

Vessels and Nerves. The arteries supplying the thymus are derived from the 
internal mammary, and from the superior and inferior thyroid. The veins termi- 
nate in the left vena innoininata, and in the thyroid veins. The lymphatics are 
of large size, arise in the substance of the gland, and are said to terminate in the 
internal jugular vein. Sir A. Cooper believed that these vessels carried into 
the blood the secretion formed in the substance of the thymus. Tho nerves arc 
exceedingly minute ; they are derived from tho pneumogastric and sympathetic. 
Branches from the descondens noni and phrenic reach the investing capsule, but 
do not penetrate into the substance of the gland. 

Chemical Composition. The solid animal constituents of tho thymus are albu- 
men and fibrine in largo quantities, gelatine and other animal matters. The salts 
are alkaline and earthy phosphates, with chlorido of potassium. Jt contains about 
80 per cent, of water. 



The Urinary Organs. 

The Kidneys, 

T HE KIDNEYS are glandular organs, intended for the secretion of the urine. 

They are situated at the back part of the abdominal cavity, behind the 
peritoneum, one in each lumbar region, extending from the eleventh rib to near 
the crest of the ilium; the right being lower than the left, in consequence of the 
largo size of the liver. They are usually surrounded by a considerable quantity 
of fat, and are retained in their position by the vessels which pass to and from 
them. 

Relations . The anterior surface of the kidney is convex, partially covered by 
the peritoneum, and is in relation, on the right side, with the back part of the 
right lobe of the liver, the descending portion of the duodenum, and the ascending 
colon ; and on the left side with the great end of the stomach, the lower end of 
the spleen, the tail of the pancreas, and the descending colon. 

The posterior surface is flattened, and rests upon the corresponding crus of the 
Diaphragm, in front of the eleventh and twelfth ribs, on the anterior lamella of 
the aponeurosis of the transversal is, which separates the kidney from the Quadratus 
lumborum, and on the Psoas magnus. 

The superior extremity , directed inwards, is thick and rounded, and embraced 
by the supra-renal capsule. It corresponds, on the left side, to the upper border, 
and on the right side to the lower border of the eleventh rib. 

Tho inferior extremity , small and flattened, extends nearly as low as the crest of 
the ilium. 

The external border is convex, and directed outwards towards the parietes of the 
abdomen. 

Tho internal border is concave, and presents a deep notch, the h Hum of the 
kidney , more marked behind than in front. At the hilum, the vessels, excretory 
duct and nerves, pass into or from the organ; the branches of the renal vein 
lying in front, the artery and its branches next, the excretory duct or ureter 
behind and below. On the vessels tho nerves and lymphatics ramify, and much 
cellular tissue and fat surrounds the whole. The hilum leads into a hollow space, 
tho sinus, which occupies the interior of the gland. 

Each kidnoy is about four inches in length, two inches in breadth, and about 
one inch in thickness ; the left being somewhat longer and thinner than the right. 
The weight of the kidney in the adult male varies from 4^ oz. to 6 oz. ; in tho 
female from 4 oz. to 5^ oz. The left kidney is nearly always heavier than the 
right, by about two drachms. Their weight in proportion to the body is about 
1 to 240. The renal substance is dense, firm to the touch, but very fragile, and 
' of a deep red colour. 

The kidney is invested by a fibrous capsule, formed of dense fibro-areolar tissuo. 
This capsule is thin, smooth, and easily removed from the surface of the kidnoy, 
to which it is connected by fine fibrous processes and vessels ; and at the hilum 
is continued inwards, lining the sides of the sinus, and at the bottom of that cavity 
forms sheaths around the blood-vessels, and tho subdivisions of the oxcretory 
duct. 

On making a vertical section through the organ, from its convex to its concave 
border, it appears to consist of two different substances, viz., an external or cortical, 
and an internal or medullary substance. 

The whiical substance forms about three-fourths of the gland. It occupies the 



THE KIDNEYS. 


687 


surface of the kidney, forming a layer about two linos in thicknoss where it covers 
the pyramids, and sends numerous prolongations inwards, towards the sinus be- 
tween the pyramids. 

The cortical substance is soft, reddish, 
373- — Vertical Section of Kidney. granular, easily lacerated, and contains nu- 

merous small, red bodies scattered through 
it in every part, excepting towards the free 
surface. These are the Malpighian bodies. 
Tho cortical substance is composed of a mass 
of convoluted tubuli uriniferi, blood-vessels, 
lymphatics, and nerveR, connected together 
by a firm, transparent, granular substance, 
which contains small granular cells. 

The medullary substance consists of pale, 
reddish-coloured, conical masses, the pyra- 
mids of Malpighi ; they vary in number from 
eight to eighteen; their bases are directed 
towards the circumference of the organ ; 
whilst their apices, which aro free from tho 
cortical substance, converge towards the 
sinus, and terminate in smooth, rounded ex- 
tremities, called the papilla: (mammillae) of 
the kidney. Sometimes two of the masses 
are joined, and have between them only 0110 
papilla. The kidney is thus seen to consist 
of a number of coni cal -shaped masses, each 
enclosed, excepting at the apex, by an invest- 
ment of the cortical substance : these repre- 
sent the separate lobules of which the human 
kidney in the foetus consists, a condition 
which is permanent in the kidneys of many of the lower animals. As the human 
kidney becomes developed, the adjacent lobules coalesce, so as to form a single 
gland, the surface of which, even in the adult, occasionally presents faint traces of 
a lobular subdivision. 

Tho medullary substance is denser in structure than the cortical, darker in colour, 
and presonts a striated appearance, from being composed of a number of minute 
converging tubes ( tubuli uriniferi ). If tracod backwards the tubuli uriniferi are 

found to commence at the apices of the cones 

374.— Minute Structure of Kidney, by small orifices, which vary from T J ? th to 

^ th of an inch ; as they pass ftp in the 
medullary substance, towards the periphery, 
they pursue a diverging course, dividing 
and subdividing at very acute angles, until 
they reach the cortical substance, where they 
become convoluted, anastomose freely with 
each other, and retain the same diameter. 
The number of orifices on tho entire surface 
of a single papilla is, according to Huschko, 
about a thousand ; from four to five hundred 
large, and as many smaller ones. The tubuli 
uriniferi are formed of a transparent ho- 
mogeneous basement membrane, lined by 
spheroidal epithelium, which occupies about 
two-thirds of the diameter of the tube. The 
tubes aro separated from one another, in the medullary cones, by capillary vessels, 
which form oblong meshes parallel with the tubuli, and by an intermediate paren- 
chymatous substance composed of cells. • • 
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As soon as tho tubiili uriniferi enter the cortical substance (fig. 374), they 
become convoluted, and anastomose freely with each other ; they are sometimes 
called tho tubes of Ferrcin. At tho bases of the pyramids, the straight tubes are 
described as being collected into small conical buudlcs, the tortuous tubuli cor- 
responding to which are prolonged upwards into tho cortical portion of the kidney, 
as far as the surface, forming a number of small conical masses, which aro named 
ihe pyramids of Ferrein, several of which correspond to each medullary cone and 
its corresponding portion of cortical substance. According to Mr. Bowman, the 
tubuli uriniferi commence in the cortical substance as small, dilated, membranous 
capsules, the capsules of the Malpighian bodies ; they also form loops, either by the 
junction of adjacent tubes, or, according to Toynbee, by the union of two branches 
proceeding from the same tube ; they have also been seen to arise by free closed 
extremities. 

The Malpighian bodies are found only in the cortical substance of the kidney. 
They are small round bodies, of a deep rod colour, and of the average diameter 
of the 1 J 0 th of an inch. Each body is composed of a vascular tuft enclosed in a 
thin membranous capsule, the dilated commencement of a uriniferous tubule. The 
vascular tuft consists of the ramifications of a minute artery, the efferent vessel , 
which, after piercing tho capsule, divides, in a radiated manner, into several 
branches, which ultimately terminate in a finer set of capillary vessels. From 
these, a small vein, the efferent vessel , proceeds; fliis pierces the capsule near the 
artery, and forms a close venous plexus, with the efferent vessels from other 
Malpighian bodies round the adjacent tubuli. 

The capsular dilatation of the Malpighian body is not always placed at tlie 
commencement of the tub.}; it may occupy one side (Gcrlach); hence tlioir sub- 
division into lateral or terminal. The membrane composing it is thicker than that 
of the tubule; the epithelium lining its inner surface is thin, and, in i lie frog, 
provided with cilia at the neck of the dilated portion ; but in the human subject 
cilia have not been detected. According to Mr. Bowman, the surface of the 
vascular tuft lies free and uncovered in the interior of its capsule ; but, according 
to Gerlach, it is covered with a thick layer of nucleated colls, similar to those 
lining the inner surface of the capsule. 

Ducts. The ureter, as it approaches the hilum, becomes dilated into a funnel- 
shaped membranous sac, tho pelvis. It then enters the sinus, and subdivides 
usually into three prolongations, the infundibula ; one placed at each extremity, 
and one in the middle of the organ ; these subdivide into from seven to thirteen 
smaller tubes, tho calicos , each of which embraces tho base of one of the papilla;. 
Sometimes a calix encloses two or more papilla;. Tho ureter, tho pelvis, and the 
calicos consist of three coats : fibrous, muscular, and mucous. 

The external or fibre-elastic coat is continuous, round the bases of the papilhn, 
with the tunica propria investing the surface of the organ. 

Tho muscular coat is placed between tho fibrous and mucous coats. It consists 
of an external or longitudinal, and an internal or circular stratum. 

The internal or mucous coat invests the papilla; of the kidney, and is continued 
into the orifices upon their surfaces. It is lined by epithelium of the spheroidal 
kind. 

Vessels and nerves. The renal artery is large in proportion to the size of 
the organ which it supplies. Each vessel divides into four or five branches, 
which enter the hilum, and aro invested by sheaths derived from the fibrous cap- 
sule ; they penetrate the substance of the organ between tho papilla), and enter 
tho cortical substance in tho intervals between the medullary cones ; dividing and 
subdividing in their course towards tho bases of the pyramids, x where they form 
arches by their auastomosos ; from these arches, numerous vessels aro distributed 
to the cortical substance, some of which enter tho Malpighian corpuscles ; whilst 
others form a capillary network round tho uriniferous tubes. 

The veins of the kidney commeneo upon the surface of the organ, where they 
have a stellate arrangement ; they pass inwards, and open into larger veins, which 
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unite into arches round the bases of iho medullary cones. After receiving the 
venous plexus from tho tubular portion, they accompany the branches of the 
arteries of the sinus of the kidney, where they finally unite to form a single vein, 
which terminates in the inferior vena cava. 

The lymphatics of tho kidney consist of a superficial and deep set ; they acoom- 
pany the blood-vessels, and terminate in the lumbar glands. 

The nerves aro der ived from tho renal plexus, which is formed by filaments 
from the solar plexus and lesser splanchnic nerve ; they accompany the branches 
of tho arteries. From the renal plexus, some filamonts pass to the spermatic 
plexus and ureter. 

The Ureters. 

The Ureter is tho excretory duct of tho kidney. It is a cylindrical mem- 
branous tubo, from sixteen to eighteen inches in length, and of tho diameter of a 
goose-quill. It is placed at the back paH of tiro abdomen, behind the peritoneum, 
the dilated upper end being accessible behind the peritoneum about 1 lie third 
lumbar transverse process on the left and the fourth on tire right side (see fig. 341, 
p. 631), and extends obliquely downwards and inwards, from the lower part of 
the pelvis of the kidney, enters the cavity of the pelvis, and then passes downwards, 
forwards, and inwards, to the base of tho bladder, into which it opens by a con- 
stricted orifico, after passing obliquely, for nearly an inch, between its muscular 
and mucous coats. 

Relations. In its course from above downwards, it rests upon the Psoas 
muscle, being covered by the peritoneum, and crossed in front very obliijuoly by 
tho spermatic vessels ; the right ureter lying close to tlio outer side of the inferior 
vena cava. Opposite the sacrum, it crosses the common or the external iliac 
artery, lying behind the ileum on the right side, and the sigmoid iloxurn of tho 
colon on the left. In tho pelvis, it enters the posterior falso ligament of tho 
bladder, below the obliterated hypogastric artery ; the vas deferens, in tho male, 
passing between it and tho bladder. In the female, tho ureter passes along tho 
sides of the cervix uteri and upper part, of the vagina. At tho base of the 
bladder, it is situated about two inches from its fellow ; lying, in the male, about 
an inch and a half behind the base of the prostate, at the posterior anglo of the 
trigone. 

Structure. The ureter is composed of three coats : fibrous, muscular, and 
iuncous. 

Tho fibrous coal is continuous with that surrounding the pelvis of the kidney. 

The muscular coat consists of two layers of longitudinal fibres, and an'intermediato 
transverse layer. 

The mucous coat is smooth, and presents a few longitudinal folds, which become 
effaced by distensiou. It is continuous with the mucous membrane of Ihe bladder 
below; whilst, above, it is prolonged over tlio papilla) into' the tubuli uriniferi. 
The epithelial cells lining it are spheroidal. 

Tlio arteries supplying the ureter are branches of tho renal. spermatic, internal 
iliac, and inferior vesical. 

The nerve s are derived from the inferior mesenteric, spermatic, and hypogastric 
plexuses. 

Suprarenal Capsules. 

The suprarenal capsules aro usually classified, together with tlio spleen, thymus 
and thyroid, under the head of ‘ ductless glands, 1 as they havo no excretory duet. 
They aro two small flattened glandular bodies, of a yellowish colour, situated at 
tho back part of the abdomen, behind tho peritoneum, and immediately in front 
of the upper end of either kidney ; lienee their name. The right 01m is somewhat 
triangular in sliupc, bearing a resemblanco to a cocked hat ; tho left is more ficmi- 
lurtar, and usually larger and higher than the right. They vary in size indifferent 
individuals, being sometimes so small as to be scarcely detected ; their usqp.1 size 
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is from an inch and a quarter to nearly two inches in length, rather less in widtli, 
and from two to three lines in thickness. In weight, they vary from one to two 
drachms. 

Relations. The anterior surface is in relation, on the right side, with the under 
surface of the liver ; and on the left, with the pancreas and spleen. The posterior 
surface rests upon the eras of Iho Diaphragm, opposite the tenth dorsal vertebra. 
Tho upper thin 'Convex border is directed upwards and inwards. The lower thick 
concave border rests upon the upper end of the kidney, to which it is connected 
by areolar tissue. The inner border is in relalion with the great splanchnic 
'nerve and semilunar ganglion, and lies in contact on the right side with the 
inferior vena cava, and on the left side with the aorta. The surface of the supra- 
renal gland is surrounded by areolar tissue containing much fat, and closely 
invested by a thin fibrous coat, which is difficult to remove, on account of tho 
numerous fibrous processes and vessels which enter the organ through the furrows 
on its anterior surface and base. 

Structure. On making a perpendicular section, the gland is seen to consist of 
two substances : external or cortical, and internal or medullary. 

The cortical substance forms the chief port of the organ ; it is of a deep yellow 
colour, and consists of narrow columnar masses placed perpendicularly to the 
surface. 

Tho medullar u substance is soft, pulpy, and of a dark brown or black colour, 
hence the name, atrabilianj capsules, formerly given to these organs. In the centre 
is often seen a space formed by tlic breaking down of the component parts of tho 
tissue. 

According to the researches of Osterlcn and Mr. Simon, the narrow columnar 
masses of which the cortical substance is composed measure about yj^th of an 
inch in diameter, and consist of small closed parallel tubes of limitary membrane, 
containing dotted nuclei, together with much granular matter, oil globules, and 
nucleated cells. According to Eeker, the apparently tubular canals consist of rows 
of closed vesicles placed endwise, so as to icsemble tubes ; whilst Kdlliker slates, 
that these vesicles are merely loculi or spaces in the stroma of the organ, having 
no limitary membrane, which, from being situated endwise, present the appearance 
of linear tubes. Nucleated cells exist in large numbers in tho suprarenal glands 
of ruminants, more sparingly in man aud other animals, but the granular mat ter 
appears to form the chief constituent of the gland; the granules vary in size, and 
they present the singular peculiarity of undergoing no change when acted upon by 
most chemical re-agents. The columnar masses are surrounded by a close capillary 
network, which runs parallel with them. 

Tho medullary substance consists of nuclei and granular matter, uniformly 
scattered throughout a plexus of minute veins. 

The arteries supplying tho suprarenal capsules are numerous and of large size, 
they are derived from the aorta, the phrenic, and the renal; they subdivide into 
numerous minute branches previous to entering the substance of the glaucT. 

The suprarenal vein returns the blood from tlio medullary venous plexus, and 
receives several branches from the cortical substance ; it opens on the right side 
into the inferior vena cava, on the left side into the renal vein. 

The lymphatics terminate in the lumbar glands. 

The 'tier ocs are exceedingly numerous ; they are derived from tho solar and renal 
plexuses, and, according to licrgmaim, from tho phrenic and pneumogastric nerves. 
They have numerous small ganglia developed upon them. 

THE PELVIS. 

Tho cavity of tho pelvis is that part of the general abdominal cavity which is 
below the level of the linea ilio-pcc tinea and the promontory of the saernm. 

Boundaries . It is bounded, behind, by the sacrum, the coccyx, and the great 
sacru-Vciatic ligament*; in front and at the sides by the pubes and ischia, covered 
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by the Obturator muscles ; above, it communicates with the cavity of the abdomen; 
and below, it is limited by the Levatores ani and Coccygoi muscles, and Iho 
visceral layer of the pelvic fascia, which is reflected from the wall of the pelvis on 
to the viscera. 

Contents . Tho viscera contained in this cavity are the urinary bladder, tho 
rectum, and some of the generative organs peculiar to each sex: they are partially 
covered by the peritoneum, and supplied with blood and lymphatic vessels and 
nerves. 

The Bladder. 

Tho bladder is the reservoir for tho urine. It is a musculo-mcmbranous sac, 
situated in the pelvis, behind the pubes, and in front of the rectum in tho male, 
the uterus and vagina intervening between it and' that intestine in the female. 
The shape, position, and relations of the bladder are greatly influenced by age, 
sex, and the degrees of distension of the organ.) 7 hiring ivftuinj, it is conical in 
shape, and projects above the upper border of the pubes into the hypogastric 
region. Tn the ( ulu.ll , when quite empty and contracted, it is a small triangular 
sac, placed deeply in tho pelvis, flattened from before, backwards, its apex reaching 

375.— Vertical Section of Bladder, l’enis, and Urethra. 
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as high as the upper border of the symphysis pubis. When slightly distended, it 
has a rounded form, and partially Alls the pelvic cavity; and when greatly dis- 
tended, it is ovoid in shape, rising into tlie abdominal cavity, and ollcn extending 
nearly as high as the umbilicus. It is larger in its vertical diameter than from 
side to side, and its long axis is directed from above obliquely downwards and 
backwards, in a line directed from some point between t lie pubes and umbilicus 
(according to its distension) to the end of the coccyx. Tho bladder, when 
distended, is slightly curved forwards towards the anterior wall of the abdomen 
so Us to be more convex behind than in front. In the iomale, if is larger in the 
transverse than in the vortical diameter, and its capu'itjj is said to be ^greater 

Y Y 2 
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than in the male. When moderately distended, it measures about fivo inches in 
length, and threo inches across, and the ordinary amount which it contains is 
about a pint. 

The bladder is divided into a summit, body, base, and neck. 

The summit , or apex, of the bladder is rounded and directed forwards and 
upwards; it is connected to the umbilicus by a fibro-muscular cord, the urachus, 
and also by means of two rounded fibrous cords, the obliterated portions ol’ the 
hypogastric arteries, which are placed one on each side of the urachus. Tho 
summit of the bladder behind the urachus is covered by peritoneum, whilst tho 
portion in front of the urachus has no peritoneal covering, hilt rests upon tlie 
abdominal wall. 

The urachus is the obliterated remains of a tubular canal which exists in the 
embryo, and connects the cavity of the bladder with a membranous sac placed 
external to tho abdomen, opposite the umbilicus, called tlie allantois . In tho 
infant, at birth, it is occasionally found pervious, so that tho urine escapes at the 
umbilicus, and calculi have been found in its canal. 

Tho body of the bladder in front is not covered by peritoneum, and is in 
relation vtfth the triangular ligament of the urethra, the posterior surface of tho 
symphysis pubis, the Internal obturator muscles, aud, when distended, with the 
abdominal parietes. 

Tho posterior surface is covered by peritoneum throughout. It corresponds, in 
tho male, with the rectum; in the female, with the uterus, some convolutions of 
tlie small intestine being interposed. 

Tho side of the bladder is crossed obliquely from below, upwards and forwards, 
by tho obliterated hypogastric artery : above and behind tills cord, the bladder is 
covered by peritoneum ; but below and in front of it the serous covering is 
wanting, and it is connected to the pelvic fascia. The vas deferens passes, in an 
arched direction, from before backwards, along the side of tlie bladder, towards 
its base, crossing in its course tho obliterated hypogastric artery, and passing 
along the inner side of the ureter. 

The base (fundus) of the bladder is directed downwards and backwards. It 
varies in extent according to tliu slate of distension of the organ, being very 
broad when full, but much narrower when empty. In tho mala, it rests upon 
the second portion of the rectum, from which it is separated by a rellection of 
tlie recto-vesical fascia. It is covered posteriorly, for a slight extent, by tlie 
peritononm, which is reflected from it upon the rectum, forming the recto- vesical 
fold. Tho portion of tho bladder in relation with the rectum corresponds to a 
triangular space, bounded behind by the recto- vesical fold ; on either side, by the 
vosicula sominalis and vas deferens ; and touching the prostate gland in front. 
When the bladder is very full, the peritoneal fold is raised with it, and the 
distance between its reflection and the anus is about four inches ; but this dis- 
tance is much diminished when the bladder is empty and contracted. Ju tho. 
female , the base of the bladder lies in contact with the lower part of the cervix 
uteri, is adherent to the anterior wall of tho vagina, and separated from the 
upper part of tho anterior snrfaco of tlie cervix uteri Jay a fold of tho peri- 
toneum. 

The neck (cervhr) of -the bladder is the constricted portion continuous with the 
urethra. In the male, its direction is oblique in tho erect posture, and it is sur- 
rounded by the prostate gland. In the female, its direction is obliquely downwards 
and forwards. * 

Ligaments . The bladder is retained in its place by ligaments which are divided 
into true and ftdse. The true ligaments are five in number, two anterior, and t wo 
lateral, formed by the recto- vesical fascia, and the urachus. Tho false ligaments, 
also flve in number, are formed by folds of the peritoneum. 

Tho anterior ligaments (yah aerostatic) extend from the back of the pubes, one 
on each sido of the symphysis, to the front of the neck of the bladder, and upper 
surface® of tho prostate' gland. These ligaments contain a few muscular fibres 
prolonged from the bladder. 
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The lateral ligament s, broador and thinner than the preceding, arc attochod to 
the lateral parts of the prostate, and to the sides of tho base of tho bladder 

Tho urachus is tho fibro- muscular cord already mentionod, extending between 
tho summit of the bladder and tho umbilicus. It is broad below, at its attachment 
to tho bladder, and becomes narrower as it asconds. 

Tho fahe ligaments of tho bladder are, two posterior, two lateral, and ono 
superior. 

Tho hvo posterior pass forwards, in tho male, from tho sides of tho rectum ; in 
the female, from tho sides of the uretus, to the posterior and lateral aspect of tho 
bladder : they form tho lateral boundaries of tho recto- vesical fold of peritoneum, 
and contain tho obliterated hypogastric arteries, and the ureters, besido vessels 
and nerves. 

Tlio two lateral ligaments are reflections of tho peritoneum, from tho iliac fossaa 
to the sides of the bladder. 

Tho superior ligament is the prominent fold of peritoneum extending from tho 
summit of the bladder to the umbilicus. It covers the urachus, and tho obliterated 
hypogastric arteries. 

Structure. The bladder is composed of four coats : a serous, a muscular, a 
celln lar, and a mucous coat. 

Tho serous coat is partial, and derived from the peritoneum. It invests tho 
posterior surface, from opposite the termination oft/ho two ureters to its summit, 
and is reflected from this point and from the sides, on to tho abdominal and 
pelvic walls.. 

Tho inuscuhtr coat consists of two layers of iinstvipcd muscular fibre, an 
external layer, composed of longitudinal fibres, and an internal layer of circular 
fibres. 

The longitudinal fibres are most distinct on tho anterior and posterior surfaces 
of the organ. They arise in front, from the anterior ligaments of the bladder, 
from the neck of the bladder, and, in the male, from the adjacent portion of tho 
prostate gland. They spread out, and form a ploxiform mesh, on the anterior 
surface of the bladder, being continued over I Ik? posterior surface, and base of tho 
organ to the neck, where they arc inserted into the prostate, in the male, and into 
flio vagina in the female. 

Other longitudinal fibres arise, in tho male, from the sides of tho prostato, and 
spread out upon the sides of bladder, intersecting with one another. 

Tho circular fibres are very thinly and irregularly scattered on the body of 
the organ ; but, towards its lower part, round the cervix and commencement of the 
urethra, they aro disposed as a thick circular layer, forming the sphincter vesica?, 
whicli is continuous with the muscular fibres of tho prostate gland. 

Two bands of oblique fibres, originating behind the orifices of tho ureters, 
converge to the back part of f lic prostate gland, and an? inserted, by means of a 
fibrous process, into tho middle lobe of that organ. They are the muscles of the 
ureters, described by Sir 0 . Boll, who supposed that, during tho contraction of tho 
bladder, they sorved to retain the oblique direct ion of the ureters, and so prevent 
tho reflux of urine into thorn. 

J. B. Pettigrew gives the following results at which lie has arrived by his exquisite dis- 
sections of tho muscular fibres of the bladder and prostate ( True. lioyal Sac. xv. 244). Tho 
muscular fibres of the bladder are arranged spirally, forming figure- of-8 loops, the superficial 
more longitudinal or drawn out, the deeper more circular or flattened. They are in four 
sets— an anterior and posterior v nnd a right and left lateral ; the latter accessory and less 
fully developed. The fibres aro arranged in seven strata, three external, three internal, and 
a middle, pursuing well-marked directions in each. The external and internal are the most 
oblique ; their obliquity diminishes towards tho central stratum, which is formed by the 
blending of their terminal or transverse portions. A close amilogy is thus traced between 
the disposition of the muscular fibres of tlio bladder and those, of the heart, as described by 
Pettigrew, in PhUos. Trans . 1864; and he bints at similar structure in the stomach and 
uterus. 

• The cellular coat consists of a layer of areolar tissue, connecting together the 
muscular aiu\ mucous coats, and intimately united to the hitter. 
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The mucous coal is thin, smooth, and of a pale rose colour. It is continuous 
through tlio ureters with the lining membrane of the uriniferous tubes, and 
below with that of the urethra. It is connected loosely to tho muscular coat, by 
a layer of areolar tissue, excepting at the trigone, where its adhesion is more 
close. It is provided with a few mucous follicles ; and numerous small racemoso 
glands, lined with columnar epithelium, exist near the neck of the organ. Tho 
epithelium covering it is intermediate in form between the columnar and squamous 
varieties. 

Jnicriur of the Holder. Upon the inner surface of the base of tho bladder, 
immediately behind tho urethral oriiice, is a triangular, smooth surface, tho apex 
of which is directed forwards ; this is the trigontim resaw, or trigone vesicate. 
It is paler in colour than the rest of the mucous membrane, and never presents 
any rugiv, even in the collapsed condition of the organ, owing to its intimate 
adhesion lo the suhjaceut tissues. Tfc is bounded on each side by two slight 
ridges, which pass backwards and outwards to tho orifices of the ureters, and cor- 
respond with the muscles of these tubes ; and at each posterior angle, by the orifices 
of the ureters, which are nlaecd nearly two inches from each oilier, and about an 


inch and a half behind the orifice of lh 
the interval at- the base of the bladder, 
bounded by the prostate in front, and 
the vesicular and vasa dcLereutia nn 
the sides. Projecting from the lower 
and anterior part of the bladder, into 
the orifice of the urethra, is a slight 
elevation of mucous membrane, called 
the uvula vesica'. It is formed by a 
thickening of the prostate. 

The arteries supplying the bladder 
are the superior, middle, and inferior 
vesical, in tlie male, with additional 
branches from the uterine, in the female. 
They are all derived from the anterior 
trunk of the internal iliac. 

The veins form a complicated plexus 
round the neck, sides, tind base of tho 
bladder, and terminate in the internal 
iliac vein. 

Tho lymphatics accompany the 
blood-vessels, passing through the 
glands surrounding thorn. 

Tlio nerves are derived from tho 
hypogastric and sacral plexuses ; tlx* 
former supplying the upper part of 
the organ, the latter its base and 
neck. 

Male Urethra. 

Tho urethra extends from tlie nook 
of the bladder to the meatus urinarins. 
It presents a double curve in tho flac- 
cid state of the penis* but iu the erect 
state it forms only a single curve, tho 
concavity of which is directed upwards 
(tig. 375)* Rs length varies from 
eight to nine inches ; and it is divided 
into threo portions, the prostatic, mem- 
branous, and spongy, tlm structure and 
rolatidns of which are essentially dif- 
ferent. 


i) urethra. The trigone corresponds with 

376. — Tin Rladder and Urethra laid open. 
Seen from above. 
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The r-rostatic portion, is the widost and most dilatable part of the canal. It 
passes through the prostate gland, from its base to tlio apex, lying nearer its upper 
than its lower suaface. It is about an inch and a quarter in length ; the form of 
the canal is spindle-shaped, being wider in the middlo than at either extremity 
and narrowest in front, where it joins the membranous portion. A transverso 
section of the canal in this situation is triangular, tho apex directed downwards. 

Upon the floor of tho canal is a narrow longitudinal ridge, tho vrrumontanum , 
or caput gallinnginv ?, formed by an elevation of the mucous membrane and if 3 ' 
subjacent*tissTtc. It is eight or nine lines in length, and a lino and a half in 
height ; and contains, according to Kobelt, muscular and erectile tissues. When 
distended, it may serve to prevent the passage of the semen backwards into tho 
bladder. On each side of tlio vermnontanum is a slightly depressed fossa, tho 
profitalic sums, the floor of which is perforated by numerous apertures, the orifice * 
of the prustnt ic ducts, the ducts of the middle lobo opening behind the crest. At 
the fore part of the verumontanum, in tlio middle line, is a depression, tho shuts 
poenlaris (joesicula prostafica) ; and upon or within its margins are tlio slit-like 
openings of tho ejaculatory ducts. The sinus pocularis forms a cul-de-sac about 
a quarter of an inch in length, which runs upwards and backwards in the substance 
of tho prostate beneath tho middle lobe; its prominent upper wall partly forms 
the verumontanum. Us walls are composed of fibrous tissue, muscular fibres, and 
mucous membrane ; and numerous small glands open on its inner surface. It has 
been called by Weber, who discovered it, the uterus mascidiuus, from its supposed 
homology with tlio female organ. " 

Tho Membranous portion of the urethra extends between the apox of tho prostate, 
and the bulb of tho corpus spongiosum. Tt is the narrowest part of tho canal 
(excepting the oritice), and measures three-quarters of an inch along its upper and 
half an inch along its lower surfapo, in consequence of the bulb projecting back- 
wards beneath it below, Its upper concave surface is placed about an inch beneath 
the pubic arch, from which it is separated by the dorsal vessels and nerves of tho 
penis, and some muscular fibres. Its lower convex surface is separated from tlio 
rectum by a triangular space, which constitutes the porinruum. The membranous 
portion of tho urethra perforates the deep perinaial fascia ; and two layers from 
this membrane are prolonged round it, the one forwards, the other backwards; it 
is also surrounded by the Compressor urethras muscle. Its coverings are mucous 
membrane, elastic fibrous tissue, a thin layer of erectile tissue, muscular fibres, and 
a prolongation from the deep perinaial fascia. 

The Spongy portion is the longest part of tho urethra, and is contained in tho 
corpus spongiosum. It is about six inches in length, and extends from the ter- 
mination of tho membrun' us portion to the meatus urinarius. Commencing Iielow 
tho symphysis pubis, it ascends for a short distance, and then curves downwards. 
.It is narrow, and of uniform *sizo in the body of the penis, measuring about a 
quarter of an inch in diameter ; being dilated behind, within the bulb ; and again 
anteriorly within the glans penis, forming the fossa navicularis, A cross section 
of tin’s canal in tho body of the penis has its long diameter transverse ; but in . 
the glans, that diamoter is directed vertically. 

The Bulbous portioit is a namo given, in some descriptions of tlio urethra, to tho 
posterior dilated part of the spongy portion contained within the bulb. 

The meatus urinarius is the most contracted part of tlio urethra; it is a vertical 
slit, about throe lines in length, bounded on each side by two small labia. Tlio 
inner surfaco of the lining membrane of the urethra, especially on the floor of tho 
spongy portion, presents tho orifices of numerous mucous glands and follicles, 
situated in the submucous tissue, and named tho glands of Littrc. They vary in 
size, and tlicir orifices are directed forwards, so that they may easily intercept tho 
point of a cathetor in its passago along tho canal. One of those lacunro, larger 
than tho rest, is situated on the upper surface of the fossa navicularis, about an 
inch and a half from tho orifice ; it is called the lacuna magna into tho bulbous 
portion are found opening the ducts of Cowpor’s glands. t 
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Structure. The urethra is compoeod of throe oouts : a muoous, muscular, and 
erectile. 

The mucous coat forms part of the goiiito-urimiry mucous membrane. It is 
continuous with the mucous membrane of the bladder, urotors, and kidneys ; 
externally, with the integument covering the glans penis ; and is prolonged into 
the ducts of the glands which open into the urethra, viz., Cowper’s glands, tho 
prostate gland, and the vasa deferontia and vesicuhu seminales, through the 
ojaculatory ducts, hi the spongy mid membranous portions the mucous membrane 
is arranged in longitudinal folds when the organ is contracted. Small papilla) are 
found upon it, near the orifice ; and its epithelial lining is of the columnar variety, 
excepting near tho meatus, where it is laminated. 

Tho muscular coat consists of two layers of plain muscular fibres, an external 
longitudinal layer, and an internal circular. The muscular tissue is most abundant 
in the pmstatic portion of the canal. 

A thin layer of erectile tissue is continued from the corpus spongiosum 
round tho membranous and prostatic portions of the urethra to the neck of 
the bladder. 



Male* Generative Organs. 

Prostate Gland. 

T HE Prostato Gland (irpoiarrjpi, to stand before ), is a pale, firm, glandular 
body, which surrounds the nock of the bladder and commencement of the 
urethra. It is placed in the pelvic cavity, behind and below the symphysis pubis, 
posterior to the deep perinaial fascia, and upon the rectum, through which it may 
bo distinctly felt, especially when enlarged. In shape and size it resembles a 
horse-chestnut. 

Its base is directed backwards towards the nock of the bladder. 

The ape.r is directed forwards to the deep perinatal fascia, which it touches. 

Its under surface is smooth, and rests on the rectum, to which it is connected 
by dense areolar lib rout* tissue. 

Its upper surface is flattened, marked by a slight longitudinal furrow, and placed 
about tlireo- quarters of an inch below the pubic symphysis. 

It measures about an inch and a half in its transverso diameter at the base, an 
inch in its antero-posterior diameter, and three-quarters of an inch in depth. Its 
weight is about six drachms. It is held in its position by the anterior ligaments 
of the bladder (pnbn-prostalic) ; by the posterior layer of the dcop porinreal fascia, 
which invests the commencement of tho membranous portion of the urethra and 
prostato gland; and by the anterior portion of tho Levator ani muscle ' (levator 
jtros faint), which passes down on each side from the symphysis pubis and anterior 
ligament of the bladder to the sides of the prostate. 

The prostate consists of three lobes : two lateral and a middle lobe. 

The tiro latent! lobes are of equal size, sepai-aled behind by a deep notch, and 
marked by a slight furrow upon their upper and lower surface, which indicates 
the bi-lobed condition of the organ in some animals. 

The third, or middle lobe , is a small transverse band, occasionally a rounded 
or triangular prominence, placed between the two lateral lobes, at the under and 
posterior part of the organ. It lies immediately beneath the ncek of tho bladder, 
behind the commencement of the urethra, and above the ejaculatory ducts. Its 
existence is not constant; but it is occasionally found at an early period of life, as 
well as in adults, and in old age. In advanced life it often becomes considerably 
enlarged, ami projects into the bladder, so as to impede the passage of the urine. 
According to Dr. Messer’s researches, conducted at Greenwich Hospital,* it would 
seem that this obstruction exists in 20 per cent, of all prostates over sixty years 
of age. 

The prostate gland is perforated by the urethra and common seminal ducts. 
The urethra usually lies about ono-third nearer its upper than its lower surface; 
occasionally, the prostate surrounds only the lower three-fourths of this tube, and 
more rarely the urethra runs through the lower instead of tho upper part of tho 
gland. The ejaculatory .ducts pass forwards obliquely through a conical canal, 
situated in the lower part of the prostate, and open into the prostatic portion of 
the urethra. 

Structure . The prostato is enclosed in a thin but firm fibrous capsule, distinct 
from that derived from the posterior layer of the deep pcrinteal fascia, and 
separated from it by a plexus of veins. Its substance is of a palo reddish-grey 
colour, very friablo, but of great density. It consists of glandular substance and 
muscular tissue. 

Tho glandular substance is composed of numerous follicular pouches, opening 
into elongated canals, which join to form from twelve to twenty small excretory 
ducts. Tho follicles are connected together by areolar tissue, supported by pro- 
longations from tho fibrous capsule, and enclosed in a delicate capillary plexus. 

* Mcd'-Chir . Trans , vol. xliii. p. i} 2 . * 
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Tho epithelium lining the canals is columnar, whilst that in the terminal vesicles 
is of the squamous variety. 

The muscular tissue of the prostate is arranged in tho form of circular bands 
round the urethra ; it is continuous behind with tho circular fibres of the sphincter 
vosicro, and in front with tho circular fibres of tho urethra. The muscular fibres 
are of the involuntary kind. The prostatic ducts open into tho floor of the prostatic 
portion of the urethra. 

Vessels and Nerves. The arteries supplying the prostate arc derived from tho 
internal pudic, vesical, and lmmiorrlioidal. Its veins form a plexus around the 
sides and base of tho gland; they communicate in front with the dorsal vein of 
the penis, and terminate in the internal iliac vein. The nerves arc derived from 
the hypogastric plexus. 

The Proslatic Secretion is a milky fluid, having an acid reaction, and presenting, 
on microscopic examination, molecular matter, the squamous and columnar forms 
of epithelium, and granular nuclei. In old age, this gland is liable to be enlarged, 
and its ducts are often filled with innumerable small concretions, of a brownish- 
red colour, and of the size of a millet seed, composed of carbonate of* lime and 
animal matter. 

CowPKit’s Glaxhs. 

Counter's Glands are two small rounded and somewhat lobulated bodies, of a 
yellowish colour, about the size of peas, placed beneath the fore part of the mem- 
branous portion of the urethra, between the two layers of the deep per in real 
fascia. They lie close behind the bulb, and are enclosed by the transverse fibres 
of the Compressor urethrae* muscle. Each gland consists of several lobules, held 
together by a fibrous investment. The excretory duct of each gland, nearly an 
inch in length, passes obliquely forwards beneath the mucous membrane, and opens 
by a minute orifice ou the fioor of tho bulbous portion of the urethra. Their 
existence is said to be constant ; they gradually diminish in size as age advances. 

The Penis. 

Tho penis is the organ of copulation, and contains in its interior tho larger 
portion of tho urethra. It consists of a root, body, and extremity or glans penis. 

Tho root is broad, and firmly connected to the rami of the pubes by two strong 
tapering fibrous processes, the crura, and to tho front of the symphysis pubis by a 
fibrous membrane, the suspensory ligament. 

The extremity, or glans penis, presents tho form of an obtuse cone, flattened from 
above downwards. At its summit is a vertical fissure, the orifice of tho urethra 
(meatus urinarius): at the back part of this orifico a fold of mucous membrane 
passes backwards to the bottom of a depressed raphe, whore it is continuous with 
the prepuce; this fold is. termed the fraennm prepntii . The base of tho glans 
forms a rounded projecting border, the corona glandis ; and behind tho corona is a 
deep constriction, the cervix . Upon both of these parts numerous small lenticular 
sebaceous glands are found, the glandule Tysonii , odorifer<v. They socrotc a seba- 
ceous matter of very peculiar odour, which probably contains caseine, and becomes 
easily decomposed. 

Tho body of tho penis is tho part between the root and extremity. In tho 
flaccid condition of the organ it is cylindrical, but when erect has a triangular 
prismatic form with rounded angles, the broadost side being turned upwards, and 
called the dorsum. It is covered by integument remarkable for its thinness, its 
dark colour, and its looseness of connection with tho deeper parts of tho organ, and 
containing no adipose tissue. At tho root of the pOnis the integument is continuous 
with that upon tho pubosr and scrotum ; and at the neck of the glans it leaves tho 
surface, and becomes folded upon itself to form tho prepuce. 

The internal layer of tho prepuce, which also becomes attached to tho cervix, 
approaches in character to a mucous membrano ; it is reflected over tho glans 
penis, and at tho meatus urinarius is continuous with tho mucous lining of the 
urethra. * • 
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' The mucous mombrano covering the glans penis contains no sebaceous glands ; 
but projecting from its free surface are a number of small highly sensitive 
papilla). 

The penis is composed of a mass of erectile tissue, enclosed in three cylindrical 
fibrous compartments. Of these, two, the corpora cavernosa, are placed side by 
side along the upper part of the organ ; the third, or corpus spongiosum, encloses 
the urethra, and is placed below. 

The Corpora Cavernosa form tho chief part of tho body of the penis. They 
consist of two fibrous cylindrical tubes, placed side by side, and intimately con- 
nected along the median lino for their anterior three-fourths, their posterior fourth 
being separated to form the two crura, by which tho penis is connected to tho 
rami of the pubes. Each crus commences by a thick-pointed process in front of 
the tuberosity of the ischium; and, near its junction with its fellow, presents a 
slight enlargement, named, by Kobelt, the bulb of the corpus cavcnmsnm. Just 
beyond this point they become constricted, and retain an equal diameter to their 
anterior extremity, where they form a single rounded end, which is received 
into a fossa in the base of the glans penis. A median groove on tho upper surface 
lodges the dorsal vein of the penis, and tho groove on the under surface receives 
the corpus spongiosum. The root of the penis is connected to tho symphysis pubis 
by the suspensory ligament. 

Structure. Each corpus eavernosum consists of a strong fibrous envelope, 
enclosing a fibrous reticular structure, which contains erectile tissue in its meshes. 
It is separated from its fellow by an incomplete fibrous septum. 

The fibrous investment is extremely dense, of considerable thickness, anrl highly 
elastic ; it not only invests the surfaco of the organ, but sends oil* numerous fibrous 
bands ( Irabecuhr ) from its inner surface, as well as from the surface of tho septum, 
which cross its interior in all directions, subdividing it into a number of separate 
compartments, which present a spongy structure, in which the erectile tissue is 
contained. 

The trabecular structure fills the interior of the corpora cavernosa. Its com- 
ponent fibres aro larger and stronger round tho circumference than at the oentro 
of the corpora cavernosa, they aro also thicker behind than in front. The inter- 
spaces, on the contrary, are larger at the centre than at the circumference, their 
loug diameter being directed transversely ; and they are largest anteriorly. They 
aro lined by a layer of squamous epithelium. 

The fibrous septum forms an imperfect partition between the two corpora caver- 
nosa ; it is thick: and complete behind ; but in front, it is incomplete, and consists 
of a number of vertical bands of fibrous tissue, which aro arranged like the teeth 
of a comb, hence the name, septum pcctiniforme ; these bands extend between tho 
dorsal and the urethral surface of tho corpora cavernosa. 

The fibrous investment and septum consist of longitudinal bands of wliito fibrous 
tissue, with numerous elastic and muscular fibres. The trabecula) also consist of 
whito fibrous tissue, elastic fibres, and plain muscular fibres, and enclose arteries 
and nerves. 

Tho Corpus Spo7i(jiosum encloses tho urethra, and is situated in the groove on 
the under surfaco of the corpora cavernosa. It commences posteriorly in front of 
the deep perinatal fascia, between the diverging crura of the corpora cavernosa; 
where it forms a rounded enlargement, the bulb ; and terminates, anteriorly, in 
another expansion, the glans penis, which overlaps the anterior rounded extremity 
of the corpora cavernosa. The central portion, or body of tho corpus spongiosum, 
is cylindrical, and tapers slightly from behind forwards. 

The bulb varies in size in different subjects ; it receives a fibrous investment 
from the anterior layer of the deep perinreal fascia, and is surrounded by the 
Accelerator urinse muscle. The urethra enters tho by lb nearer its upper than its 
lower snrfaco, being surrounded by a layer of erectile tissue, a thin prolongation 
* of which is continued backwards round the membranous and prostatic portions 
of the canal to the neck of tho bladder, lying immediately beneath tho mucous 
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membrane. The portion of the bulb below the urethra presents a partial division 
into two lobes, being marked externally by a linear raphe, whilst internally thero 
projects inwards, for a short distance, a thin fibrous septum, more distinct in early 
life. 

Structure . Tho corpus spongiosum consists of a strong fibrous envelope, enclosing 
a trabecular structure, which contains in its meshes erectilo tissuo. Tho fibrous 
envelope is thinner, whiter in colour, and more elastic than that of tho corpus 
cavernosum. Tho trabecula) aro delicate, uniform in size, and tho meshes between 
them small ; their long diameter, for the most part, corresponding with that of tho 
penis. A thin layer of muscular fibres, continuous behind with those of the bladder, 
forms part of the outer coat of tho corpus spongiosum. 

Erectile /issue consists essentially of an intricate venous plexus, lodged in tho 
interspaces between tho trabeculre. Tho veins forming this plexus aro so 
numerous, and communicate so freely with one another, as to present a cellular 
appearance when examined by moans of a section ; their walls are extremely thin, 
and lined by squamous epithelium. The veins are smaller in the glans penis, 
corpus spongiosum, and circumference of the corpora cavernosa, than in the central 
part of the latter, where they are of large size, and much dilated. They return 
the blood by a series of vessels, some of which emerge) in considerable numbers 
from the baso of the glans penis, and converge on the dorsum of the organ to form 
the do'rsal vein ; others pass out on the upper surface of the corpora cavernosa, 
and join tho dorsal vein ; some emerge from the under surface of tho corpora 
cavernosa, and, receiving branches from the corpus spongiosum, wind round tho 
sides of tho penis to terminate in the dorsal vein ; but the greater number pass 
out at the root of tho penis, and join the prostatic plexus and pudendal veins. 

The arteries of the penis are derived from the internal pndic. Those supplying 
the corpora cavernosa are tho arteries of the corpora cavernosa, and branches from 
tho dorsal artery of the penis, which perforate the fibrous capsule near tire fore 
part of tho organ. Those to the corpus spongiosum are tho arteries of the bull). 
Additional branches aro described by Kobelt as arising from the trunk of tho 
internal pudic; they enter the bulbous enlargements on the corpora cavernosa and 
corpus spongiosum. The arteries, on entering the cavernous structure, divide into 
branches, which are supported and enclosed by the trabeculae ; according to Muller, 
some of these branches terminate in a capillary network, which communicates 
with the veins as in other parts ; whilst others are more convoluted, and assume a 
tendril-like appearance ; hence the name, he Urine arteries , which is given to theso 
vessels. The helicinc arteries are more abundant in the back part of tho corpora 
cavernosa and corpus spongiosum ; they have not been seen in the glans penis. 
They aro small twigs, given off in bunches from the sides of the arteries as they 
lie on the trabecula), and they terminate in dilated extremities hanging down into 
tho cavity of a vein. Whether the extremities of the twigs are open or closed 
appeal’s uncertain. The existence of theso vessels is denied by Valentin, who 
describes the smallest branches of the arteries as terminating by wide, funnel- 
shaped orifices, which open directly into the venous cavities. 

The lymphatics of the penis consist of a superficial and deep set; tho former 
terminate in the inguinal glands ; the latter emerge from tho corpora cavernosa 
• and corpus spongiosum, and, passing beneath tho pubic arch, join tho deep lym- 
phatics of the pelvis. 

The nmes are derived from the internal pudic nerve and tho hypogastric plexus. 

. On tho glans and bulb some filaments of tho cutaneous nerves have Pacinian 
bodies connected with them. 

The Testes and their Coverings. 

The testes are two small glandular organs, which secrete tho semen ; they aro 
situated in the scrotum, being suspended by the spermatic cords. At an early 
period of foetal lilb, the testes aro contained in tho abdominal cavity, behind tlio 
peritoneum. Before birtji, they desooud to the inguinal canal, along which they * 
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pass with the spermatic cord, and, emerging at the external abdominal ring, they 
descend into the scrotum, becoming invested in their course by numerous coverings 
derived from the serous, muscular, and librous layers of the abdominal parietes, as 
well as by the scrotum. The coverings of the testis arc, tho 

Skin 1 Scrotum. 

Dartos J 

Intercolumnar, or External spermatic fascia,; 

Cremaster muscle. * / ' - \ 

Infundibuliform, or Fascia propria (Internal spermatic fascia). 

Tunica vaginalis. 

The Scrotum is a cutaneous pouch, which contains tho testes and part of tlio 
spermatic cords. It is divided into two lateral halves, by a median line, or raphe, 
which is continued 1* awards to the under surface of tho penis, and backwards 
along the middle line of the peri no) am to the anus. Of these two lateral portions, 
the left is longer than the right, and corresponds with tho greater length of the 
spermatic cord on the loft side. Its external aspect varies under different cir- 
cumstances: thus, under tho influence of‘ warmth, and in old and debilitated 
persons, it becomes elongated and flaccid ; but, under the influence of cold, and 
in the young and robust, it is short, corrugated, and closely applied to tho testes. 

The scrotum consists of two layers, the integument and the dartos. 

The integument ! is very thin, of a brownish colour, and generally thrown into 
folds or rngro. It is provided with sebaceous follicles, the secretion of which has 
a peculiar odour, and is beset with thinly scattered, crisp hairs, tho roots of which 
are seen through the skin. 

The da r I os is a thin layer of loose reddish tissue, endowed with contractility ; 
it forms the proper tunic of the scrotum, is continuous, around the base of tho 
scrotum, with the superficial fascia of the groin, perinamm, and inner side of tho 
thighs, and sends inwards a distinct septum, septum scroti, which divides it into 
two cavities for the two testes, the septum extending between the raphe and tho 
under surface of the perns, as far as its root. 

Tlio dartos is closely united to tlic skin externally, but connected with the sub- 
jacent parts by delicate areolar tissue, upon which it glides with tho greatest 
facility. The dartos is very vascular, and consists of a loose areolar tissue, con- 
taining unstriped muscular fibre. Its contractility is slow, and excited by cold 
and mechanical stimuli, but not by electricity. 

The hderculuninar fascia, is a thin membrane, derived from the margin of tho 
pillars of tho external abdominal ring, during the descent of the 1 testis in the 
foetus, being prolonged downwards around the surface of tho cord and testis. It 
is separated from the dartos by loose areolar tissue*, which allows of considerable 
movement of the latter upon it, bat is intimately connected with tho succeeding 
layer. 

Tho cremasteric fascia, consists of scattered bundles of muscular fibres (Crc- 
v? aster muscle ), derived from the lower border of tho internal oblique muscle, 
during the descent of t.l\e testis (p. 7 2 3)* 

The fascia propria is a thin membranous layer, which loosely invests tho 
surface of the cord. It is a continuation downwards of the infundibuliform pro-* 
cess of tho fascia transversalis, and is also derived during the descent of the testis 
in tlio foetus. 

Tho tunica, vaginalis is described with tho proper coverings of tho testis. A 
more detaiLod account of the other coverings of tho testis will bo found in tho 
description of the surgical anatomy of inguinal hernia. 

Vessels and Nerves . The arteries supplying the coverings of the testis arc : tho 
superficial and deep external pudic, from tho femorfrt ; the superficial porinmal 
branch of the internal pudic. ; and the cremasteric branch from tho epigastric. 
Tho veins follow tho course of the corresponding arteries. The lymphatics 
terminate in tlic inguinal glands, Tho nerves arc: the ilio-inguinal* and ilio, 
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hypogastric branches of the lumbar plexus, the two superficial perinoeal branches 
of the internal padic nerve, tlio inferior pudental branch of tho small sciatic norve, 
and tho genital branch of the genito-crural nerve. 

The SiEitMATic Coud extends from the internal abdominal ring, where the 
structures of which it is composed converge, to the back part of the testicle. It 
is composed of arteries, veins, lymphatics, nerves, and the excretory duct, of the 
testicle. These structures are connected together by ai’eolar tissue, and invested 
by tho fascia) brought down by tho testicle in its descent. In the abdominal wall 
the cord passes obliquely along the inguinal canal, lying at first beneath the 
Internal oblique, and upon the fascia transversalis ; but nearer the pubes, it rests 
upoii.Poupart’s ligament, having the aponeurosis of the External oblique in front 
of it, and the conjoined tendon behind it. It then escapes at the external ring, 
and descends nearly vertically into the scrotum. The left cord is rather longer 
than the right, consequently the left testis hangs somewhat lower than its fellow. 

The arterias of the cord are : the spermatic, from tho aorta ; the artery of tho 
vas deferens, from the superior vesical ; and the cremasteric, from tlio epigastric 
artery. 

The spermatic artery supplies the testicle. On approaching the gland, it gives 
off some branches which supply the epididymis, and others which perforate the 
tunica albuginea behind, and spread 'out on its inner surface, or pass through 
the fibrous septum in its interior, to be distributed on the membranous septa 
between the lobes. 

The artery of the vas deferens is a long slender vessel, which accompanies the 
vas deferens, ramifying upon the coats of that duct, and anastomosing with tho 
spermatic artery near the testis. 

The cremasteric branch from the epigastric supplies the Cremaster muscle, and 
other coverings of the cord. 

The spermatic veins leave the back part of \he testis, and, receiving branches 
from the epididymis, unite to form a plexus (pampiniform plums), which forms 
the chief mass of the cord. They pass up in front of the vas deferens, and unite 
to form a single trunk, which terminates, on the right side, in the inferior vena 
cava, on the left side, in tho left renal vein. 

The lymphatics are of large size, accompany the blood-vessels, and terminate 
in the lumbar glands. 

The nerves are the spermatic plexus from the sympathetic. This plexus is 
derived from the renal and aortic plexuses, joined by filaments from tho hypogastric 
plexus, which accompany the artery of the vas deferens. 

TlCS IKS. 

The testes are two small glandular organs, suspended in the scrotum by the 
spermatic cords. Each gland is of an oval form, compressed laterally and behind 
mid' having nu oblique position in the scrotum ; tho upper extremity being directed 
forward* and a little outwards; the lower, backwards and a little inwards; tlio 
anterior convex border looks forwards and downwards, tlio posterior or straight 
border, to which the cord is attached, backwards and upwards. 

The anterior and lateral surfaces, as well as both extremities of the organ, are 
'convex, free, smooth, and invested by the tunica vaginalis. The posterior border, 
to which the cord is attached, receives only a partial investment from that mem- 
brane. Lying upon the outer edge of this border, is a long, narrow, flattened 
body, named, from its relation to the testis, the epididymis (cifivpoc, testis). 
It consists of a central portion, or body, an upper enlarged extremity, th Qualms 
major, or head; and a lower pointed extremity, the tail, err globus niiuor. Tho 
globus major is intimately connected with the upper end of the testicle by means 
of its efferent ducts ; and the globus minor is connected with its lower end by 
cellular tissue, and a reflection of the tuuica vaginalis. The outer surface and 
upper and lower ends of the epididymis are free and covered by serous mem- 
brane ; tlfb body is also completely invested by it, excepting along its posterior 
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border, and connected to tlio back of the testis by a fold of the serous mem- 
brane. Attached to the upper end of the testis, or to tho epididymis, is a small 

pedunculate 1 body, tho use of which is 
unknown. 

Size and Weight, The average dimen- 
sions of this gland arc from ono and a 
v halt’ to two inches in length, ono inch in 
breadth, and an inch and a quarter in 
the an tero- posterior diameter; and the 
weight varies from six to eight drachms, 
the left testicle being a little the larger. 
The testis is invested by three tunics, 

I the tunica vaginalis, tunica albuginea, 
j and tunica vasculosa. 

1 The Tunica Vaginalis is the serous 
covering of the testis. It is a pouch of 
serous membrane, derived from tho peri- 
toneum during the descent of tho testis 
in fhe foetus, from the abdomen into the 
scrotum. After its descent, that portion of 
the pouch which extends from the internal 
ring to near the upper part of the gland 
becomes obliterated, the lower portion re- 
maining as a shut sac, which invests the 
outer surface of tho testis, and is reflected 
on the internal surface of the scrof urn ; 
hence it may be described as consisting of a visceral and parietal portion. 

Thu visceral portion (tunica vaginalis propria), covers the outer surface of tho 
testis, as well as the epididymis, connecting the latter to the testis by means of a 
distinct fold. From the posterior border of the gland, it is reflected on to the 
internal surface! of the scrotum. 

The parietal part urn of tho serous membrane (tunica vaginalis reflex 1 a), is far 
more extensive than the visceral portion, extending upwards, for some distance 
in front, and on the inner side of the cord, and reaching below the testis. Tho 
inner surface of the tunica vaginalis is free, smooth, and covered by a layer of 
squamous epithelium. The interval between the visceral and parietal layers of 
this membrane, constitutes the cavity of the tunica vaginalis. 

Tlio Tunica Albuginea , is the fibrous covering of the testis. It is a dense 
fibrous membrane, of a bluish white colour, composed of bundles of white fibrous 
tissue, which interlace in every direction. Its outer surface is covered by the tunica 
vaginalis, except along its posterior border, and at tho points of attachment of 
the epididymis ; hcncc the tunica albuginea is usually considered as a fibro-serbus 
membrane, like the dura mater and pericardium. This membrane surrounds the 
glandular structure of the testicle, and, at its posterior and upper border, is 
reflected into tho interior of the gland, forming an incomplete vertical septum 
called the mediastinum testis (corpus Jlighmoriuuum ). 

The mediastinum testis extends from tho upper, nearly to tho lower border of ' 
the gland, and is wider above than below. From the front and sides of this 
septum, numerous slender fibrous cords ( trabecula v) are given oil", which pass to he 
attached to the inner surface of the tunica albuginea: they servo to maintain the 
form of tlio testis, and join with similar cords given off from tlio inner surface of 
tho tunica albuginea, to form spaces which enclose the separate lobules of tlio 
organ. The mediastinum supports tho vessels and ducts of the testis in their 
passage to and from the substance of the gland. • 

The Tunica Vasculosa (piu. mater testis), is the vascular layer of the testis, 
consisting of a plexus of blood-vessels, held together by a delicate areolar tissue. 

* It covers the inner surface of the tunica albuginea, sending off' numerous froeessCB 


3 77. — Tho Testis in situ. The Tunica 
Vaginalis having been laid opeu. 

Bprmati* 
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between the lobules, whioli arc supported by the fibrous prolongations from tlio 
mediastinum testis. 

Structure, The glandular structure of tlio testis consists of numerous lobules 
(hbuli testis). Their number, in a single testis, is estimated by lJerres at 250, and 
by Krause at 400. They differ in size according to their position, those in the 
middle of tho gland being larger and longer. The lobules are conical in shape, 
the base being directed towards the circumferenco of the organ, the apox towards 
the mediastinum. Each lobule is contained in one of the intervals between 
tho fibrous cords and vascular processes, which extend between the mediastinum 
tostis and the tunica albuginea, and consists of from one to three, or more, 
minute convoluted tubes, the tubuli semi ni fen. The tubes may be separately 
unravelled, by careful dissection under water, and may be seen to com- 
mence either by free ea»cal ends, or by 
anastomotic loops. The total number 
of tubes is considered by Munro to be 
about 300, and tlic length of each about 
sixteen feet : by Laulli, their number is 
estimated at 840, and their average 
length two feet and a quarter. Their 
diameter varies from ^J 0 th to y^ jth of an 
inch. Tho tubuli are pale in colour in 
early life, but, in old age, they acquire a 
deep yellow tinge, from containing much 
fatty matter. They consist of a base- 
ment membrane, lined by epithelium, 
consisting of nucleated glandular cor- 
puscles, and arc enclosed in a delicuto 
plexus of capillary vessels. In tlic apices 
of the lobules, the tubuli become less 
convoluted, assume a nearly straight 
course, and unite together to form from 
twenty to thirty larger ducts, of about 
rj \ T tli of an inch in diameter, and these, 
from their straight course, are called 
vn 'it recta. 

The vasa ncta enter the fibrous tissue 
of the mediastinum, and pass upwards 
and backwards, forming, in tlieir ascent, a 
(.•lose network of anastomosing tubes, with 
exceedingly thin parieles.; this constitutes tho rete testis. At the upper end of tho 
mediastinum, the vessels of the rote testis termiuato in from twolve to fifteen or 
twenty ducts, tho vasa efferent in: they perforate tho tunica albnginea, and curry 
the seminal fluid from the testis to tho epididymis. Their course is at first straight ; 
they then become enlarged, and exceedingly convoluted, and form a series of coni- 
cal masses, the ctmi vasculosi 9 which, together, constitute the globus major of tho 
epididymis. Each cone consists of a singlo convoluted duct, from six to eight 
* inches in length, the diameter of which gradually decreases from tho testis to 
tho epididymis. Opposite the bases of the cones, the efferent vessels open at 
narrow intervals into a single duct, which constitutes, by its complex convolu- 
tions, tlie body and globus minor of the epididymis. When the convolutions of 
this tube aro unravelled, it measures upwards of twenty feet in length, and 
increases in breadth and thickness as it approaches tho vas deforces. The con- 
volutions are held together by fine areolar tissue, and by bands of fibrous tissue. 
A long narrow tube, tho ^ascvlum aherrans of Haller, is occasionally found con- 
nected with the lower part of tlio canal of the epididymis, or with ihe # commence- 
ment of the vas deferens, and extending up into tho cord for about two or threo 
inches, where it terminates by a blind extremity, which is occasionally bifurcated- 


378. — Vertical Rectum of the Tes- 
ticle, to show the arrangement 
of the Ducts. 
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Its length varies from an inch and a half to fourteen inches, and sometimes it be- 
comes dilated towards its extremity : more commonly, it retains tho same diameter 
throughout. Its structure is similar to that of the vas deferens. Occasionally, it 
is found unconnected with the epididymis. 

The Vas Deferens , the excretory duct of the testis, is tho continuation of the 
epididymis. Commencing at tho lower part of the globus minor, it ascends along 
tho posterior and inner side of tho testis and epididymis, arid along the back part 
of the spermatic cord, through the spermatic canal to the internal abdominal 
ring. Jfrom the ring it descends into the pelvis, crossing tho external iliac 
vessels, and curves round the outer side of the epigastric artory : at the sido of 
the bladder, it arches backwards and downwards to its base, crossing outside tho 
obliterated hypogastric artery, and to the inner side of the ureter. At the base of 
the bladder, it lios between that viscus and tho rectum, running along the inner 
border of the vesicula seminalis. ..Jn this situation it becomes enlarged and sac- 
culated ; and, becoming narrowed, at the base of the prostate, unites with the duet 
of the vesicula seminalis to form the ejaculatory duct. The vas deferens presents a 
hard and cord-like sensation to the fingers ; it is about two feet in length, of cylin- 
drical form, and about a line and a quarter in diameter, Its walls are of extreme 
density and thickness, measuring one- third of a lino ; and its canal is extremely 
small, measuring about half a line. 

379. — Base of the Bladder, with the Vasa Deforentia 
and Vesicula* Semiualcs. 



In structure , the vas deferens consists of three coats : 1. An external, or cellular 
coat; 2. A muscular coat, which is thick, dense, clastic, and consists of two longi- 
tudinal, and an intermediate circular layer of muscular fibres ; 3. An internal, or 
mucous coat, which is pale, and arranged in longitudinal folds; its epithelial 
covering is of the columnar variety. 

Vescculje Seminales. 

The Sevimal Vesicles are two lobulated membranous pouches, placed between 
the base of the bladder and the rectum, serving as reservoirs for tho semen, and 
secreting some fluid to be added to that of the testicles. • Each sac is somewhat 
pynamidal inform, the broad end being directed backwards, and the nairow end 
forward towards the prostate. They measure about two and a half inches in 
length, about five lines in breadth, and from two or tlitee lines in thickness 
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They vary, however, in size, not oiily in different individuals, but also in tho same 
individual on the two sides. Tlieir upper surf ace is in contact with tho baso of 
the bladder, extending from near the termination of the ureters to tho base of tho 
prostato gland. Their under surface rests upon the rectum, from which they are 
separated by tho recto- vesical fascia. Their 'posterior extremities diverge from 
each other. Their anterior extremities aro pointed, and converge towards tho base 
of the prostate gland, where each joins with tho corresponding vas deferens to 
form the ejaculatory duct. Along the inner margin of each vesicula runs the 
enlarged and convoluted vas deferens. The inner border of the vcsiculto^ and the 
corresponding vas deferens, form the lateral boundary of a triangular space, limited 
behind by tho recto- vesical peritoneal fold ; the portion of the bladder included 
in this space rests on the rectum, and corresponds with the trigonum vesicas in its 
interior. 

Structure. Each vesicula consists of a single tube, coiled upon itself, and giving 
off several irregular ciucal diverticula ; the separate coils, as well as tho diverticula, 
being connected together by fibrous tissue. When uncoiled, this tube is about 
the diameter of a quill, and varies in length from four to six inches ; it terminates 
posteriorly in a cul-de-sac ; its anterior extremity becomes constricted into a 
narrow straight duct, which joins on its inner side with tho corresponding vas 
deferens, and forms the ejaculatory duct. 

The ejaculaturij duels , two in number, one on each side, are formed by the 
junction of tho duct of the vesicula sominalis with tho vas deferens. Each duct 
is about three quarters of an inch in length ; it commences at tho base of tho 
prostate, and runs forwards and upwards in a canal in its substance, and along 
the side of tho utriculus, to terminate by a separate slit-like orifice upon or within 
the margins of tho sinus pocularis. Tho ducts diminish in size, and converge 
towards tlieir termination. 

Structure. The vesicuho seminales are composed of three coats: an external or 
fibre-cellular, , derived from tho recto- vesical fascia ; a middle or fibrous coat , which 
is firm, dense, fibrous in structure, somewhat elastic, and contains, according to 
E. H. Weber, muscular fibres ; and an internal or mucous coat , which is pale, of 
a whitish-brown colour, and presents a delicate reticular structure, like that seen 
in tho gall-bladder, but the meshes are finer. The epithelium is squamous. Tho 
coats of the ejaculatory ducts are extremely thin, the outer fibrous layer being 
almost entirely lost after tlieir entrance into the prostate, a thin layer of muscular 
fibres aud the mucous membrane forming the only constituents of the tubes. 

Vessels and Nerves . The arteries supplying the vesicula) seminales arc derived 
from the inferior vesical and middle bfemorrhoidal. The veins and lymphatics 
accompany tho arteries. The nerves are derived from the hypogastric plexus. 

The Semen is a thick, whitish fluid, having a peculiar odour. It consists of a 
fluid, the liquor seminis, and solid particles, the seminal granules, and spermatozoa. 

The liquor seminis is transparent, colourless, and of an albuminous compo- 
sition, containing particles of squamous and columnar epithelium, with oil- 
globules and granular matter floating in it, besides tho above-mentioned solid 
elements. 

Tho seminal granules aro round fincly-granular corpuscles, measuring *^Yffth of 
an inch in diametor. 

The spermatozoa , or spermatic filaments, aro the essential agents in producing 
fecundation. They are minute elongated particles, consisting of a small flattened 
oval extremity or body, and a long slender caudal filament. A small circular 
spot is observed in the centre of tho body, and at its point of connection with tho 
tail there is frequently seen a projecting rim or collar. The movements of these 
bodies are remarkable, and consist of a lashing or undulatory motion of tho tail. 

Descent of the Testes. 

The testes, at an early period of foetal life, are placed at the back part of the 
abdonilhal cavity, behind tho peritoneum, in front, and a little below tho kidneys. 
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The anterior surface and sidos arc invested by peritoneum : tho blood-vessels and 
efferent ducts oro connected with their posterior surface ; and attached to tho 
lower end is a peculiar structure, the gubernaculum testis, which is said to assist 
in their descent. 

Tho Gtibcrnaculum Testis attains its full dovelopmont between tho fifth and 
Hixth months; it is a conical shaped cord, attached above to the lower end of tho 
epididymis, and below to tho bottom of tho scrotum. It is placed behind tho 
peritoneum, lying upon the front of the Psaos muscle, and completely filling 
tho inguinal canal. It consists of a soft transparent areolar tissue within, which 
often appears partially hollow, surrounded by a layer of striped muscnlar fibres, 
the Cremaster, which ascends upon this body to be attached to the testis. 
According to Mr. Curling, tho gubernaculum, as well as these muscular fibres, 
divides below into three processes : the external and broadest procoss is connected 
with Poupart’s ligament in the inguinal canal ; the middle process descends along 
the inguinal canal to the bottom of the scrotum, where it joins tho dartos; tho 
internal ono is firmly attached to tho os pubis and sheath of the ttoctus muscle ; 
some fibres, moreover, are reflected from the Internal oblique on to tho front of 
the gubernaculum. Up to tho fifth month, tlio testis is situated in tho lumbar 
region, covered in front and at the sides by peritoneum, and supported in its 
position by a fold of that membrane, called tho mtisorchium , ; between the fifth and 
sixth months the testis descends to the iliac foss^fluTgiibernaeulum at the samo 
time becoming shortened ; during the seventh month, it enters the internal ab- 
dominal ring, a small pouch iff peritoneum (processus vaginalis) preceding tho testis 
in its course through the canal. By the end of the eighth month, tho testis has 
descended into the scrotum, carrying down with it a lengthened pouch of peri- 
toneum, which communicates by its upper extremity with tho peritoneal cavity. 
Just before birth, the upper part of this pouch usually becomes closed, and this 
obliteration extends gradually downwards to within a short distance of tho testis. 
The process of peritoneum surrounding tho testis, which is now entirely cut off 
from tho general peritoneal cavity, constitutes the tunica vaginalis* 

Mr. Curling believes that the descent of tho testis is effected by means of the 
muscular fibres of tho gubernaculum ; those fibres which proceed from Poupart’s 
ligament and tlic Obliquus interims are said to guide the organ into the inguinal 
canal ; those attached to the pubis draw it below the external abdominal ring ; and 
those attached to the bottom of tho scrotujn complete its descent. During tho 
descent of the organ these muscular fibres become gradually everted, forming a 
muscular layer, which becomes placed external to the process of tho peritoneum, 
snrrounding tho gland and spermatic cord, and constitutes tho Cremaster. In tho 
female, a small cord, corresponding to the gubernaculum in the male, descends 
to tho inguinal region, and ultimately forms the round ligament of the uterus. A 
pouch of peritoneum accompanies it along the inguinal canal, analogous to the 
processus vaginalis in the malo ; it is called the canal of NucJc. 

* The obliteration of tho process of peritoneum which accompanies the cord, and is hence 
called the funicular process, is often incomplete. For an account of the various conditions 
produced by such incomplete obliteration (which are of great importance in the onthological 
anatomy of Inguinal Hernia), the student is referred to the 4 Essay on Hernia/ by Mr. Birkett, 
in ‘A System of Surgery/ edited by T. Holmes, vol. iv. 
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Female Organs of Generation. 

T HE external Organs of Generation in tho female, are the mons Veneris, the 
labia majora and minora, the clitoris, the meatus urinarius, and tlio orifice of 
the vagina. The term ‘ vulva 1 or ‘ pudendum,’ as generally applied,* includes all 
these parts. 

The mons Veneris is tho rounded eminence in front of the pubes, formed by a 
collection of fatty tissue beneath the integument. It surmounts tho vulva, and is 
covored with hair at the time of puberty. 

380 — The Vulva. External Female Organa of Generation. 



The labia majora are two prominent longitudinal cutaneous folds, extending 
downwards irom tho mons Veneris to the anterior boundary of the perinanun, and 
enclosing an elliptical fissure, the common urino-sexual opening. Each labium is 
formed externally of integument, covered with hair ; internally, of mucous mem- 
brane, which is continuous with the genito-urinary mucous tract; and between 
the two, of a considerable quantity of areolar tissue, fat, and a tissue resembling 
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the dartos of the scrotum, besides vessels, nerves, and glands. Tho labia are 
thicker in front than behind, and joined together at esich extremity, forming the 
anterior and posterior commissures. The interval left between tho posterior com- 
missure and the margin of the anus is about an inch in length, and constitutes tho 
perinroum. Just within the posterior commissure is a small transverse fold, the 
/ rcmulum pudendi or fourchette , which is commonly ruptured in the first partu- 
rition, and the space between it and the commissure is called the fossa navicularis. 
The labia aro analogous to the scrotum in the male. 

The labia minora or nymjphm are two small folds of mucous membrane, situated 
within the labia majora, oxtending from the clitoris obliquely downwards and 
outwards for about an inch and a half on each side of the orifico of tho vagina, on 
the sides of which they are lost. They are continuous externally with the labia 
majora, internally with the inner surface of the vagina. As they converge towards 
the clitoris in front, each labium divides into two folds, which surround the glans 
clit-oridis, the superior folds uniting to form the praqmtium clitoridis, tho inferior 
folds being attached to the glans, and forming the frrenum. Tho nymphos aro 
composed of mucous membrane, covered by a thin epithelial layer. They contain 
a plexus of vessels in their interior, and are provided with numerous largo mucous 
crypts which secrete abundance of sebaceous matter. 

The clitoris is an erectile structure, analogous to the corpora cavernosa of tho 
penis. It is situated beneath the anterior commissure, partially hidden between 
the anterior extremities of the labia minora. It is an elongated organ, connected 
to the rami of the pubes and ischia on each side by two crura; tho body is 
short, and concealed beneath tho labia ; the freo extremity, or glans clitoridis, is 
a small rounded tubercle, consisting of spongy erectile tissue, and highly sensitive. 
The clitoris consists of two corpora cavernosa, composed of erectile tissue enclosed 
in a dense layer of fibrous membrane, united together along their inner surfaces 
by an incomplete fibrous pectiniform septum. It is provided, like the penis, with 
a. suspensory ligament, and with two small muscles, the Erectores clitoridis, which 
are inserted into the crura of the corpora cavernosa. 

Between the clitoris, and the entrance of the vagina, is a triangular smooth 
surface, hounded on each side by the nymph® : this is the vestibule. 

The orifice of the urethra ( meatus urinarins ), is situated at the back part of 
the vestibule, about an inch below the clitoris, and near the margin of the vagina, 
surrounded by a prominent elevation of the mucous membrane. Below the 
meatus* urinarius, is the orifice of the vagina, an elliptical aperture, more or less 
closed in the virgin, by a membranous fold, the hymen. 

The hymen is a thin semilunar fold of mucous membrane, stretched across 
the lower part of tho orifice of the vagina ; its concave margin being turned 
upwards towards the pubes. Sometimes this membrane forms a complete 
septum across the orifice of the vagina : a condition known as imperforate hymen. 
Occasionally, it forms a circular septum, perforated in the centre by a round 
opening; sometimes it is cribriform, or its free margin forms a membranous 
fringe, or it may be entirely absent. It may also persist after copulation. The 
hymen cannot, consequently, be considered as a test of virginity. Its rupture, or 
the rudimentary condition of tho membrane above referred to, gives rise to those 
small rounded elevations which surround the opening of the vagina, the carunculce 
myriifsjTXLio^^ 

Glands of Bartholine. On each side of tbe commencement of the vagina is a 
round or oblong body, of a reddish -yellow colour, and of the size of a horse- 
bean, analogous to Cowperis gland in the male. It is. called the gland of 
Bartholine . Each gland opens by means of a long single duct, upon the inner 
side of the nymph®, external to tho hymen. Extending from the clitoris, along 
either side of the vestibule, and lying a little behind the nymph®, are two large 
oblong masses, about an inch in length, consisting of a plexus of veins, enclosed 
in a thin layer of fibrous membrane* These bodies are narrow in front, rounded 
•below, and are connected with the crura of the clitoris *md rami of th8 pubes ; 
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they are termed by Kobelt the bnlbi veslibnli ; and he considers them analogous 
to the bulb of Jhe corpus spongiosum in the male. Immediately in front of these 
bodies is a smaller venous plexus, continuous with the bulbi vestibuli behind, and 
the glans clitoridis in front : it is called by Kobelt the pars intermedia, and is 
considered by him as analogous to that part of the body of tlio corpus spongiosum 
which immediately succeeds the bulb. 


381. — Section of Female Pelvis, showing Position of Viscera. 



Bladder. 

The bladder is situated at the anterior part of the pelvis. It is in relation 
in front, with the os pubis; behind, with the uterus, some convolutions of the 
small intestine being interposed; its base lies in contact with the reck of the 
uterus, and with the anterior wall of the vagina. Tho bladder is said to be larger 
in the female than in tho male, and is very broad in its transverse diameter. 

Urethra. 

Tho urethra is a narrow membranous canal, about an inch and a half in length, 
extending from tho neck of the bladder to tho meatus urinarius. It is placed, 
beneath the symphysis pubis, imbed dod in the anterior wall of tho vagina ; and 
its direction is obliquely downwards and forwards, its course being slightly 
curved, the concavity directed forwards and upwards. Its diameter, when un- 
dilated, about a qtrhrter of an inch. The urethra perforates tho triangular 
lig am ent) precisely as in the male, and is surrounded by tho muscular fibres of 
the Compressor urethtra. * 

Structure. The urethra consists of three coats : muscular, erectile, and mucous. 

The muscular coat is continuous with that of tho bladder ; it extends the whole 
length oi' the tube, and consists of a thick stratum of circular fibres. • 
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A thin layor of spongy, erectile tissue, intermixed with much elastic tissue lies 
immediately beneath the mucous coat. 1 

Tho mucous coat is palo, continuous, externally, with that of the vulva, and 
internally with that of the bladder. It is thrown into longitudinal folds, one of 
which, placed along the floor of the canal, resembles the veruinoniaiinin in the 
malo urethra. It is lined by laminated epithelium, which becomes spheroidal at 
the bladder. Its external orifice is surrounded by a few mucous follicles. 

The urothra, from not being surrounded by dense resisting structures, as in 
the male, adm/ts of considerable dilatation, which enables tho surgeon to remove 
with considerable facility calculi, or other foreign bodies, from tho cavity of tho 
bladder. 


Rectum. 

The rectum is more capacious, and less curved in the female, than in tho 
male. 

The first portion extends from the left sacro- iliac symphysis to the middlo of tho 
sacrum. Us connections are similar to those in the male. 

Tho second portion extends to the tip of tho coccyx. It is covered in front by 
the peritoneum, but only for a short distance, at its upper part, it is in relation 
with the posterior wall of tho vagina. 

The third portion curves backwards, from tho vagina to the anus, leaving a 
space which corresponds on the surface of the body to tho purimvnm. Its ex- 
tremity is surrounded by the Sphincter muscles, and its sides are supported by the 
Levatores ani. 


Tite Vagina. 

The vagina is a membranous canal, extending from the vulva to the uterus—. 
It is situated in the cavity of the pelvis, behind the bladder, and in front of 
the rectum. Its direction is curved forwards and downwards, following at first 
the line of the axis of the cavity of tho pelvis, and afterwards that of the outlet. 

It is cylindrical in shape, ilattencd from before backwards, and its walls are 
ordinarily in contact with each other. Its length is about four inches along its 
anterior Avail, and between five and six inches along its posterior wall. It is con- 
stricted at its commencement, and becomes dilated near its uterine extremity; it 
surrounds the vaginal portion of the cervix uteri, a short distance from the os, 
and its attachment extends higher up on the posterior than on the anterior wall 
of the uterus. 

Relations . Its anterior surface is concave, and in relation with the base of the 
bladdor, and with the urethra. Its posterior surface is convex, and connected to 
the anterior Avail* of the rectum, for the lower three- fourths of its extent, tho 
upper fourth being separated from that tube by tho recto-uterine fold of peri- 
toneum, which forms a cul-de-sac between the vagina and rectum. Its sides give 
attachment superiorly to the broad ligaments, and interiorly to the Levatores ani 
muscles and recto- vesical fascia. 

structure. The vagina consists of an external, or muscular coat, a layer of 
erectile tissue, and an internal mucous lining. 

The muscular coat consists of longitudinal fibres Avhich surround the vagina, * 
and are continuous with the superficial muscular fibres of tho uterus. The strongest 
fasciculi are those attached to tho recto- vesical fascia on each sido. 

The erectile tissue is enclosed between two layers of fibrous membrane : it is more 
abundant at the lower than at the upper part of tho vagina. 

The mucous membrane is continuous, above, with that lining the uterus, and 
below, with tho integument covering tho labia majnra. Its inner surface presents, 
along tho anterior and posterior walls, a longitudinal ridge, or raphe, called the 
columns of the vagina, and numerous transverse ridges, or ruga', extending out- 
wards from the raphe on each side. These rugin are most distinct near the orifice 
' 0 f the vagina, especially in females before parturition. Th«y indicato its adaptation 
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for dilatation, and aro calculated to facilitate its enlargement during parturition. 
The raucous membrane is covered with conical and filiform papilla), and provided 
with mucous glands and follicles, which arc especially numerous in its upper part, 
and around tho cervix uteri. 


The Uterus. 

The uterus is the organ of gestation, receiving the fecundated ovum in its cavity, 
retaining and supporting it during the development of the foetus, and becoming 
the principal agent in its expulsion at the time of parturit'on 

In the virgin state it is pear-shaped, flattened from b (fore backwards, and 
situated in the cavity of the pelvis, between the bladder and rectum ; it is re- 
tained in its position by the round and broad ligaments on each side, and projects 
into the upper end of the vagina below. Its upper end, or base, is directed up- 
wards and forwards ; its lower end, or apex, downwards and backwards, in the 
line of the axis of tho inlet of the pelvis. It therefore forms an anglo with the 
vagina, since the direction of the vagina corresponds t o the axis of the cavity and 
outlet of the pelvis. The uterus measures about three inches in length, two in 
breadth at its upper part, and an inch in thickness, and it weighs from an ounce to 
an ounce and a half. 

The f Ltndvs is the upper broad extremity of the organ: it is convex, covered 
by peritoneum, and placed on a line below the level of the brim of the pelvis. 

The hotly gradually narrows from the fundus to the neck. Jts anterior surface 
is flattened, covered by peritoneum in the upper three-fourths of its extent, and 
separated from the bladder by some convolutions of the small intestine: the lower 
fourth is connected with the bladder. Its posterior surface is convex, covered by 
peritoneum throughout, and separated from the rectum by some convolutions 
of the intestine. Its lateral margins arc concave, and give attachment to the 
Fallopian tube above, the round ligament below and in front of this, and the 
ligament of the ovary behind and below botli of these structures. 

The cervix is the lower rounded and constricted portion of tho uterus: around 
its circumference is attached the upper end of the vagina, which extends upwards 
a greater distance behind than in front. 

At the vaginal extremity of the uterus is a transverse aperture, the os uteri , 
bounded by two lips, the anterior of which is thick, the posterior narrow and 
lon ff- 

Ligaments. The ligaments of the uterus are six in number: two anterior, two 
posterior, and two lateral. They are formed of peritoneum. 

Tho two anterior ligaments ( vesica-uterine ), are two semilunar folds, which pass 
between the neck of tlio uterus and the posterior surface of tho bladder. 

The two posterior ligaments ( recto-uterine ), pass between the sides of tho uterus 
and rectum. 

Tho two lateral or broad ligaments pass from tho sides of tho uterus to the 
lateral walls of the pelvis, forming a septum across the pelvis, which divides that 
cavity into two portions. In the anterior part are contained the bladder, urethra, 
and vagina ; in the posterior part, the rectum. 

The cavity of the uterus is small in comparison with tho size of the organ : 
that portion of the cavity which corresponds to the body is triangular, flattenod 
from before backwards, so that its walls aro closely approximated, and having its 
base directed upwards towards the fundus. At each superior angle is a funnel- 
shaped cavity, which constitutes tlio remains of the division of tho body of tho 
uterus into two cornua ; and at the bottom of each cavity is the ifiinuto orifice of 
the Fallopian tube. At the inferior angle of the uterine cavity is a small con- 
stricted opening, the internal orifice ( ostium internum ), which leads into the 
cavity of tho Cervix. Tliq cavity in the cervix is somewhat cylindric il, flattened 
from before backwards, broader at the middlo than at either extremity, and com- 
municates, below, witli the vagina. Each wall of the canal presents a longitudiniil 
column, «from which proceed a number of small oblique columns, giving tho ap- , 
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pcarance of brandies from the stem of a tree, and hence the name arbor vitie 
utcrinus applied it. These folds usually become very indistinct after tho first 
labour. . 

Structure . The uterus is composed of three coats : an external serous coat, a 
middle or muscular layer, and an internal mucous coat. 

The serous coat is derived from tho peritoneum ; it invests the fundus and tho 
whole of the posterior surface of the body of tho uterus ; but only the upper three- 
fourths of its anterior surface. 

The ni'iscular coat forms the chief bulk of the substance of the uterus. In 
the unimpregnated state, it is dense, firm, of a greyish colour, and cuts almost 
like cartilage. It is thick opposite the middle of the body and fundus, and thin 
at tho orifices of the Fallopian tubes. It consists of bundles of unstriped muscular 
fibres, disposed in layers, intermixed with areolar tissue, blood-vessels, lymphatic 
vessels and nerves. In the impregnated state, tho muscular tissuo becomes more 
prominently developed, and is disposed in three layers: external, middle, and 
internal. 

The external layer h placed beneath the peritoneum, disposed as a thin plane on 
tho anterior and posterior surfaces. It consists of fibros, which pass transversely 
across the fundus, and, converging at each superior angle of the uterus, are con- 
tinued on the Fallopian tubes, the round ligament, and ligament of the ovary ; 
some passing at each side into the broad ligament, and others running backwards 
from tho cervix into the recto-uterine ligaments. 

The middle layer of fibres presents no regularity in its arrangement, being dis- 
posed longitudinally, obliquely, and transversely. 

The internal, or deep layer, eonsisls of circular fibres arranged in the form of 
two hollow cones, the apices of which surround the orifices of the Fallopian tubes, 
their bases intermingling with one another on the middle of the body of tho 
uterus. At the ccrvex these fibres are disposed transversely. 

The mucous membrane is thin, smooth, and closely adherent to the subjacent 
tissue. It is continuous, through tho fimbriated extremity of tho Fallopian tubes, 
with the peritoneum; and, through the os uteri, with the mucous membrane 
lining the vagina. 

In the body of the uterus, it is smooth, soft, of a reddish colour, lined by 
columnar-ciliated epithelium, and presents, when viewed with a lens, the orifices 
of numerous tubular follicles arranged perpendicularly to the surface* They are 
of small size in the unimpregnated uterus, but shortly after impregnation they are 
enlarged, elongated, presenting a contorted or waved appearance towards their 
closed extremil ies, which occasionally dilate into two or three sacculated extremities. 
The circular orifices of these glands may be seen on the inner surface of tho 
mucous membrane, many of which during the early period of pregnancy are sur- 
rounded by a whitish ring formed of epithelium which lines the follicles. 

In the cervix, the mucous membrane between the ruga) and around the os uteri 
is provided with numerous mucous follicles, and glands. The small, transparent, 
vesicular elevations, so often found within the os and cervix uteri are due to 
closure of the mouths of these follicles, and tlieir distension with their proper 
secretion. They were called the ovula of Naboth. The mucous membrane covering t 
the lower half of the cervix presents numerous papilla). 

Vessels and Nerves . The arteries of the uterus are tho uterine, from the 
internal' iliac ; and the ovarian, from the aorta. They arc remarkable for their 
tortuous course in the substance of the organ, and for their frequent anastomoses. 
The veins are of large size, and correspond with the arteries. In the impregnated 
uterus these vessels arc termed the uterine sinuses , consisting of the lining mem- 
brane of the veins adhering to the walls of canals channelled through tho substance 
of the uterus. They terminate in the uterine plexuses. The lymphatics are of 
large size in the impregnated uterus, and terminate in the pelvic and lumbar 
glands. The nerves are derived from the inferior hypogastric and spermatic 
• plexuses, and from tho third and fourth sacral nerves. • 
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The form, size, and situation of the uterus vary at different periods of life and under 
different circumstances. 

In the foetus, the uterus is contained in the abdominal cavity, projecting beyond the brim 
of the pelvis. The cervix is considerably larger than the body. 

At puberty , the uterus is pyriform in shape, and weighs from eight to ten drachms. It 
has descended into the pelvis, the fundus being just below the level of the brim of this 
cavity. The arbor vitic is distinct, and extends to the upper part of the cavity of the 
organ. 

During , and after menstruation , the organ is enlarged, and more vascular, its surfaces 
rounder; the os externum is rounded, its labia swollen, and the lining membrane of the body 
thickened, softer, and of a darker colour, 

During Pregnancy , the uterus increases so as to weigh from one pound and a half to three 
pounds. It becomes enormously enlarged, and projects into the hypogastric and lower pail; 
of the umbilical regions. This enlargement, which continues up to the sixth month of 
gestation, is partially duo to increased development of pre-existing and new-formed muscular 
tissue; The round ligaments are enlarged, and the broad ligaments become encroached upon 
by the uterus making its way between their laminae. The mucous membrane becomes more 
vascular, its mucous follicles and glands enlarged ; the ruga; and folds in the canal of the 
cervix become obliterated ; the blood and lymphatic, vessels as well as the nerves, according 
to the researches of Dr. Lee, become greatly enlarged. 

After Parturition , the uterus nearly regains its usual size*, weighing front two to three 
ounces ; but its cavity is larger than in the virgin state: the external orifice is more marked, 
and assumes a transverse direction ; its edges present a fissured surface : its vessels aro 
tortuous ; and its muscular layers are more defined. 

In old age , tho uterus becomes atrophied, and paler and denser in texture ; a more 
distinct constriction separates the body and cervix. The ostium internum, and, occasionally, 
the vaginal orifice, often become obliterated, and its labia almost entirely disappear. 


Appendages of the Uterus. 

Tlio appendages of the uterus arc, tho Fallopian tubes, the ovaries and their 
ligaments, and tho round ligaments. These structures, together with their nutrient 
vessels and nerves, and some scattered muscular fibres, are enclosed between 1 lit* 
two folds of peritoneum, which constitute flic broad ligaments ; they are placed in 
the following order : in front is the round ligament ; the Fallopian tula* occupies 
the free margin of tho broad ligament : the ovary and its ligament are behind and 
below the latter. 

The Fallopian Tubes, or oviducts, convoy the ova from tho ovaries to tins 
cavity of the uterus. They aro two in number, one on each side, situated in the 
free margin of the broad ligament, extending from each superior angle of the 
uterus to tlio sides of the pelvis. Each tube is about four inches in length; its 
canal is exceedingly miflhto, and commences at the superior angle of the uterus 
by a minute orifice, the ostium internum, which will hardly admit a fine bristle ; 
it continues narrow along the inner half of the tube, and then gradually widens 
into a trumpet-shaped extremity, which becomes contracted at its termination. 
This orifice is called the ostium abdomin ale, and communicates with tho peritoneal 
cavity. Its margins arc surrounded by a series of fringe-like processes, termed 
fimbria*, and one of these processes is connected with the outer end of the ovary. 
To this part of the tube the name fimbriaied extremity is applied ; it is also called 
morsns diaboli , from tho peculiar manner in which it embraces the surface of the 
, ovary during sexual excitement. 

Structure. The Fallopian tube consists of three coats : serous, muscular, and 
mucous. 

The external or seron '& coat is derived from the peritoneum. 

Tho middle or muscular coat consists of an external longitudinal and an internal 
or circular layer of muscular fibres continuous with those of the uterus. 

The internal or mucous coat is continuous with the mucous lining of the 
uterus, and at the free extremity of the tubo with the peritoneum. It is thrown 
into longitudinal folds in the outer part of the tube, which indicate its adaptation 
for dilatation, and is covered by columnar ciliated epithelium. This form of 
epithelin^i is also found on the innor and outer surfaces of the fimhriic. 

Tho Ovaries ( testes mi&iebres, Galen) arc analogous to the testes in the male. • 
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They are oval-shaped bodies, of an elongated form, flattened from above down- 
wards, situated ono on each side of the uterus, in the posterior part of the broad 
Jigaraont behind and below the Fallopian tubes. Each ovaiy is connected, by its 
anterior margin, to the broad ligament ; by its inner extremity to the uterus by a 
proper ligament, the ligament of the ovary ; and by its outer end to the fimbriated 

382. — The Uterus and its Appendages. Anterior View. 



extremity of the Fallopian tube by a short ligamentous cord. The ovaries are of 
a whitish colour, and present either a smooth or puckered uneven surface. They 
are each about an inch and a half in length, threc-ijuartcrs of an inch in width, 
and about a third of an inch thick ; and weigh from one to two drachms. The 
surfaces and posterior convex border are free, the anterior straight border being 
attached to the broad ligament. 

Structure, The ovary is invested by peritoneum, excepting along its anterior 
attached margin ; beneath this, is the proper fibrous covering of the organ, the 
tunica albuginea, which is extremely dense and firm in structure, and encloses 
a peculiar soft fibrous tissue, or stroma, 
abundantly supplied with blood-vessels 
(fig. 383). Imbedded in the meshes of 
tliis tissue are numerous small, round, 
transparent vesicles, in various* stages of 
development; they are the Graafian 
vesicles, the ovisacs containing the ova. 

In women who have not borne children, 
they vary in number from ten to fifteen 
or twenty ; and in size from a pin’s 
head to a pea; but Dr. Martin Harry 
has shown, that a large number of micro- 
scopic ovisacs exist in the parenchyma 
of the organ, few of which produce ova 
These vesicles have thin, transparent 
walls, and aro filled with a clear colour- 
less, albuminous fluid. 

The Graafian reticles aro, during 
their early development, small, and deeply 
seated in the substance of the ovary ; as 
they enlarge, they approach the surface ; 
and, when mature, form small projections 
oh the exterior of the ovary beneath the 
• peritoneum. Each vesicle consists of an 


383. —Section of the Ovary of a Virgin, 
Showing the Stroma and Graafian 
Vesicles. 



384.-“ Section of the Graafian Vesicle. 
After Von liner. 
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external fibro- vascular coat, connected with tho surrounding stroma of the ovary 
by a network of blood-vessels ; and an intornal coat, named ovi-capsule, which is 
■ lined by a layor of nucleated cells, called the mcmbrana granulosa. The fluid 
contained in the interior of tho vesicles is transparent and albuminous, and in it 
is suspended the ovum. 

The formation, development, and maturation of the Graafian vesicles and ova 
continue uninterruptedly from infancy to the end of the frnitful period of woman’s 
life. Before puberty, the ovaries are small, the Graafian vesicles contained in them 
minute, and few in number; and few, probably, ever attain full development, but 
shrink and disappear, their ova being incapable of impregnation. At puberty 
tho ovaries enlarge, are more vascular, the Graafian vesicles are developed in 
greater abundance, and their ova capable of fecundation. 

‘Discharge of the Ovum. The Grafiaan vesicles, afUr gradually approaching 
the surface of tlio ovary, burst; the ovum and fluid contents of tlio vesicles are 
liberated, and escape on the exterior of the ovary, passing from thence into tlio 
Fallopian tube, the fimbriated processes of which arc supposed to grasp the ovary, 
the aperture of the tube being applied to tlio part corresponding to the matured 
and bursting vesicle. In the human subject and most mammalia, tho maturation 
and discharge of the ova occur at regular periods only, and are indicated, in the 
mammalia, by the phenomena of heat or rut ; and in the human female, by men- 
struation. Sexual desire is more intense in females at tin’s period ; and if the 
union of the sexes takes place, the ovum may bo fecundated. 

Corpus Lutcum. Immediately after the rupture of a Graafian vesicle, and the 
escape of its ovum, the vesicle is filled with blood-tinged fluid ; and in a short 
time the circumference of the vesicle is occupied by a firm, yellow substance, 
which is probably formed from plasma exuded from its walls. L)r. Lee believes 
that this yellow matter is deposited outside both the membranes of the follicle ; 
Montgomery regards it as placed between the layers ; while Kollikcr considers it 
as a thickening of the inner layer of the outer coat of the follicle. The exudation 
is at first of a dark brown or brownish-red colour, but it soon becomes paler, and 
its consistence more dense. 

For every follicle in the ovary from which an ovum is discharged, a corpus 
lutcum will be found. But the characters it exibits, and the changes produced in 
it, will be determined by the circumstanco of the ovum being impregnated or not. 

Although there is little doubt that corpora lutea exist in the ovaries after the 
escape of oya, independent of coitus or impregnation, if appears that the corpus 
lutcum of pregnancy (true corpus luteum) possesses characters by which it may 
bo distinguished from one formed in a follicle, from which an ovum has been dis- 
charged without subsequent impregnation (false corpus luteum.) 

Tlio true corpora lutea- arc of large size, often as largo as a mulberry; of a 
rounded form, and project from the surface of the ovary, the summit of tho pro- 
jection presenting a triangular depression or cicatrix, where the peritoneum appears 
to have been torn. They contain a small cavity in their centre during tho early 
period of their formation, which becomes contracted, and exhibits a stellate cicatrix 
during the latter stages of pregnancy. Their vascularity, lobulated or puckered 
appearance, firm consistence, and yellow colour, are also characteristic marks of 
true corpora lutea. 

False corpora lutea are of small size, do not project from the surface of the 
ovary, are angnlar in form, soldom present any cicatrix, contain no cavity in their 
centre ; the material composing them is not lobulated, its consistence is usually 
soft, often resembling coagulated blood ; the yellow matter exists in tlip form of a 
very thin layer, or raoro commonly is entirely wanting. False corpora lutea most 
frequently result from the effusion into the cavities of the Graafian vesicles of 
serum or blood, which subsequently undergoes various changes, and is ultimately 
removed. Dr. Leo states, that in the false corpora lutea the yellow substance is 
contained within, or attached to, the inner surface of the Graafian vesicle, and 
does not surround it, as h tho case in tho true corpora lutea. 
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In the foetus, the ovaries aro situated, like the tcBtos, in the lumbar region, near 
the kidneys. They may be distinguished from those bodies at an early period by 
their elongated and flattened form, and by their position, which is at first obliquo 
and then nearly transverse. They gradually descend into the pelvis. 

The Ligament of the ovary is a rounded cord, which extends from each superior 
angle of the uterus tS the inner extremity of the ovary ; it consists of fibrous tissue, 
and a few muscular fibres derived from the uterus. 

Tho Hound Ligaments aro two rounded cords, between four and five inches in 
length, situated between the layers of the broad ligament in front of and below 
the Fallopian tube. Commencing on each side at the superior angle of the uterus 
this ligament passes forwards and outwards through the internal abdominal ring, 
along tho inguinal canal to the labia majora, in which it becomes lost. The round 
ligamont consists of areolar tissue, vessels, and nerves, besides a dense bundle of 
fibrous \ issue, and mus- dar fibres prolonged from the uterus, enclosed in a dupli- 
cature of peritoneum, widen, in the footus, is prolonged in the form of a tubular 
process for a short distance into the inguinal canal. This process is called the canal 
of Nude. It is generally obliterated in tho adult, hut sometimes remains pervious 
even in advanced life. It is analogous to the peritoneal pouch which accompanies 
the descent of tho testis. 

Vessels and Nerves. Tho arteries of the ovarios and Fallopian tubes aro tho 
ovarian from tho aorta. They anastomose with tho termination of tho uterine 
arturios, and enter the attached border of tho ovary. Tho veins follow tho course 
of the arteries ; they form a plexus near tho ovary, the pampiniform plexus. Tho 
nerves are derived from tho spermatic plexus, tho Fallopian tube receiving a branch 
from one of tho uterine nerves. 


Mammary Glands. 

The mammai, or breasts, a" accessory glands of tho generative system, which 
secrete tho milk. They exist in the male as well as in Iho female; but in the 
former only in a rudimentary state, unless tlieir growth is excited by peculiar 
circumstances. In the female, they are two large hemispherical eminences situated 
towards the lateral aspect of the pectoral region, corresponding to the interval 
between the third and sixth or soventh ribs, and extending from the side of the 
sternum to the axilla. Their weight and dimensions differ at different periods of 
life, and in different individuals. Before puberty they aro of small size, but cn largo 
as tho generative organs become more completely developed. They increase during 
pregnancy, and especially after delivery, and become atrophied in old ago. Tho 
left mamma is generally a little larger than the right. Their base is nearly 
circular, flattened or slightly concave, and having tlieir long diameter directed 
upwards and outwards towards the axilla ; they are separated from the Pectoral 
muscles by a thin layer of superficial fascia. The outer surface of tho inainma is 
convex, and presents, just below the centre, a small conical prominence, the 
nipple {mammilla). Th" surface of the nipple is dark-coloured, and surrounded 
by an areolar having a coloured tint. In the virgin, the areolar is of a delicate 
rosy hue ; about the second month of impregnation, it enlarges, and acquires a ' 
darker tinge, which increases as pregnancy advancos, becoming, in Bomo cases, 
a dark brown, or even black colour. This colour diminishes as soon as lactation 
is over, but is never entirely lost through life. These changes in the colour of the 
areolar are of extreme importance in forming a conclusion in a case of suspected 
pregnancy. 

The nipple is a cylindrical or conical eminence, capable of undergoing a sort of 
erection from mechanical excitement. It is of a pink or brownish hue, its surface 
wrinkled and provided with papillae, and its summit perforated by numerous 
orifices, tho apertures of the lactiferous ducts. Near the base of tho nipple, and 
» upon the surface of the areola, are numerous sebaceous glands, which becUme much 
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enlarged during lactation, and present the appearance of small tubercles beneath 
tho skin. Those glands secrete a peculiar fatty substanco, which serves as a pro- 
tection to the integument of the nipple in the act of sucking. The nipple consists 
of numerous vessels, which form a kind of erectile tissue, intermixed with plain 
•muscular fibres. 

Structure . The mamma consists of gland- tissue ; of fibrous tissue, connecting 
its lobes ; and of fatty tissue in tho intervals between the lobes. The mammary 
gland, when freed from cellular tissue and fat, is of a pale reddish colour, firm in 
texture, circular in form, llattened from before backwards, thicker in the centre 
than at the circumference, and presenting several inequalities on its surface, especi- 
ally in front. It consists of numerous lobes, and these are composed of lobules, 
connected together by areolar tissue, blood-vessels and ducts. Tho smallest lobules 
consist of a cluster of rounded vesicles, which open into the smallest branches of 
the lactiferous ducts ; those ducts uniting, form larger ducts, which terminate in a 
singlo canal, corresponding with one of the chief subdivisions of the gland. The 
number of excretory ducts varies from fifteen to twenty : they aro termed the 
tubuU l actiferi , galacluphori. They converge towards the areola, beneath which 
they form dilatations, or ainpullce, which serve as reservoirs for the milk, and, at 
the base of the nipple, become contracted, and pursue a straight course to its 
summit, perforating it by separate orifices considerably narrower than the ducts 
themselves. The ducts are composed of areolar tissue, with longitudinal and 
ti'ansverse elastic fibres, and longitudinal muscular fibres: their mucous lining is 
continuous, at the point of tho nipple, with the integument : the epithelium is of 
the tesselated or scaly variety. 

Thu fibrous tissue invests tho entire surface of the breast, and sends down septa 
between its lobes, connecting them together. 

The fatly tissue surrounds the surface of tho gland, and occupies the intervals 
between its lobes and lobules. It usually exists in considerable abundance, and 
determines the form and size of the gland. There is no fat immediately beneath 
tho areola and nipple. 

Vessels and Nerves. The arteries supplying the mamma) are derived from the 
thoracic branches of the -axillary, the inlercoslals, and internal mammary. Tho 
veins describe an anastomotic circle round the base of the nipple, called by Haiku* 
the circuius venoms. From this, largo branches transmit the blood to tho cir- 
cumference of the gland, and end in tho axillary and internal mammary veins. 
The lymphatics run along tho lower border of the Fee to rails major to the axillary 
glands. The nerves are derived from the anterior and lateral cutaneous norvos of 
the thorax. 



The Surgical Anatomy of Inguinal Hernia. 

Dissection (fig. 385). For dissection of the parts concerned in inguinal hernia, a male 
subject, free from fat, should always bo selected. The body should be placed in the supine 
position, the abdomen and pelvis raised by means of blocks placed beneath them, and tin* 
lower extremities rotated outwards, so as to make the parts as tense as possible. If the 
abdominal walls are flaccid, the cavity of the abdomen should be inflated by an aperture 
through the umbilicus. An incision should be made along the middle lino, from the um- 
bilicus to the pubes, and continued along the front of the scrotum ; and a second incision, 
from the anterior superior spine of the ilium to just below the umbilicus. These incisions 
should divide the integument ; and the triangular shaped flap included between them should 
be reflected downwards and outwards, when the superficial fascia will be exposed. 

The superficial fascia in this region consists of two layers, between which are 
found the superficial vessels and nerves, and the inguinal lymphatic glands. 

The superficial Layer is thick, areolar in texture, containing adipose tissue in 
its meshes, the quantity of which varies in different subjects. Below, it passes 
over Poupart’s ligament, and is continuous with the outer layer of the superficial 
fascia of the thigh. This fascia is continued as a tubular prolongation around 
1 lie enter surface of the cord and testis. Xu this situation, it changes its charac- 
ter ; it becomes thin, destitute of adipose tissue, and of a pale reddish colour, and 
assists in forming the dartos. From the scrotum, it may he traced backwards to 
he continuous with the superficial fascia of tlio perinmum. This layer should bo 
removed, by dividing it across in the same direction as the external incisions, and 
reflecting it downwards and outwards, when the following vessels and nerves will 
he exposed : — 

The superficial epigastric, superficial circumflex iliac, and external pudic ves- 
sels ; the terminal filaments of the ilio-hypogastric and ilio-inguinal nerves : and 
the upper chain of inguinal lymphatics glands. 

Tlio superficial epigastric artery crosses Poupart’s ligament, and ascends ob- 
liquely towards the umbilicus, lying midway between the spine of the ilium and 
the pubes. It supplies the integument, and anastomoses with the deep epigastric. 
This \essel is a branch of the common femoral artery, ami pierces thoTascia lata, 
below Poupart’s ligament. Its accompanying vein empties itself into the internal 
saphenous, after having pierced the cribriform fascia. 

The superficial circumflex iliac artery passes outwards towards the crest of the 
ilium. 

Tho superficial external pudic artery passes transversely inwards across the 
spermatic cord, and supplies the integument of the hypogastric region, and of the 
penis and scrotum. This vessel is usually divided in the first incision inado in 
the operation for inguinal hernia, and occasionally requires the application of a 
ligature. 

Tho veins accompanying these superficial vessels are usually much larger than 
the arteries: they terminate in the internal saphenous vein. 

Lymphatic vessels are found, taking the same course as the blood-vessels : they 
return the lymph from the superficial structures in the lower part of the abdomen, 
the scrotum, penis, and external surface of the buttock, and terminate in a small 
chain of lymphatic glands, three or four in number, which lie on a level with 
Poupart’s ligament. 

Nei'ves. The terminal branch of tho ilio-inguinal nerve emerges at the external 
abdominal ring : and the hypogastric branch of the iljo-hypograstic nervo perfo- 
rates the aponeurosis of the external oblique, above and to the outer side of the 
External ring. 

• The deep layer of superficial fascia should be divided across in the same 
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direction as tho external incisors, separated from the aponeurosis of the External 
oblique, to which it is connected by delicate areolar tissue, and reflected down- 
wards. and outwards. It is thin, aponeurotic in structure, and of considerable 
strength. It is intimately adherent, in the middle line, to the linea alba, and 
* below, to the whole length of Poupart’s ligamont and the upper part of the fascia 
lata. It forms a thin tubular prolongation round the outer surface r of the cord, 
which blends with the superficial layer, and is continuous with the dartos of the 
scrotum. From tho back of the scrotum, the conjoined layers may be traced into 
the perinooum, where they are continuous with tho deop layer of the superficial 
fascia in that region, which is attached, behind, to the triangular ligament, and on 
each side, to tho ramus of tho pubes and ischium. The connections of this fascia 
serve to explain the course taken by the urine in extravasation of that fluid from 
rupture of the urethra : passing forwards from tho porinamm into the scrotum, it 
ascends on to the abdomen, but is prevented extending into the thighs by tho 
attachment of tho fascia to tho ramus of tho pubes and ischium, on each side, and 
to Poupart’s ligament in front, and is prevented from passing on to the buttock by 
the posterior connections of the perinajal fascia. 

385. — Inguinal Ilemia. Superficial Dissection. 



The aponeurosis of the External oblique muscle is exposed on the removal of 
this fascia. It is & thin, strong, membranous aponeurosis, the fibres of which aro 
directed obliquely downwards and inwards. It is attached to the anterior superior 
spinous process of the ilium, the spine of the pubes, the pectineal line, front of the 
pubes, anU linea alba. That portion of the aponeurosis which extends from the 
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anterior superior spine of the ilium, to the spine of the pubes, is termed Poupart’s 
Ligament, or the crural arch ; and that portion which is inserted into the pectineal 
lino, is termed Gimbernat’s Ligament. 

Just above and to tho outer side of the crest of the pubes, a triangular interval 
is seen in the aponeurosis of the External oblique, called the external abdominal 
ring, which transmits tho spermatic cord in tho male, and the round ligament in tho 
female. This aperturo is oblique in direction, somewhat triangular in form, and 
corresponds with the course of the fibres of the aponeurosis. It usually measures 
from base to apex about an inch, and transversely about half an inch. ,It is 
hounded below by tho crest of the os pubis ; above, by a series of curved fibres, 
the in ter columnar, which pass across the upper, angle of tho ring so as to increase 
its strength ; and on cither side, by the free borders of the aponeurosis, which are 
called the columns or pillars of the ring. 

Tho external pillar, which, at the same time, is inferior from the obliquity of 
its direction, is the stronger ; it is formed by that portion of Poupart’s ligament 
which is insortod into the spino of the pubes ; it is curved round tho spermatic 
cord, so as to form a kind of groove, upon which the cord rests. 

Tho internal or superior pillar is a broad, thin, flat band, which interlaces with 
its fellow on tho opposite side, in front of the symphisis pubis, that of tho right sido 
being superficial. 

Tlie external abdominal ring gives passage to the spermatic cord in tho male, 
and round ligament in the female ; it is much larger in men than in women, on 
account of tho largo size of the spermatic cord, and hence the greater frequency 
of inguinal hernia in men. 

The iniercolumnar fibres arc a series of curved tendinous fibres, which arch 
across tho lower part of the aponeurosis of the ^External oblique. They have 
received their name from stretching across between the two pillars of tlio external 
ring ; they increase the strength of the membrane which bounds the upper part 
of tliis aperture, and prevent tlie divergence of tho pillars from one another. They 
are thickest below, where they are connected to the outer third of Poupart's 
ligament, and are inserted into the linea alha ; describing a curve, with tho con- 
vexity downwards. They are mucli thicker and stronger at the outer angle of tho 
external ring than internally, and are ‘more strongly developed in the male than 
in the female. These fibres are continuous with a thin faseiit, which is closely con- 
nected to tlie margins of tlie external ring, and has received the name of the inter- 
columnar or external spermatic fascia ; it forms a tubular prolongation ardund tho 
outer surface of tho cord and testis, and encloses them in a distinct sheath. The 
sue of an inguinal hernia, in passing through the external abdominal ring, receives 
an investment from tho intercolumiiar fascia. 

The finger should be introduced a short distance into the external ring, and 
then, if the limb is extended and rotated outwards, the aponeurosis of tlio External 
oblique, together with the iliac portion of the fascia lata, will be felt to become 
tense, and tho external ring much contracted ; if tho liml> is, on the contrary, 
flexed upon the pelvis and rotated inwards, tliis aponetirosis will become lax, and 
tho external ring sufficiently enlarged to admit tho finger with comparative ease : 
hence tho patient should always be put in tho latter position when tho taxis is 
applied for tho reduction of au inguinal hernia, in order that tho abdominal walls 
may bo as much relaxed as possible. 

Tlio aponeurosis of the External oblique should be removed by dividing it across in the 
same direction as the external incisions, and reficcting it outwards ; great care is requisite 
in separating it from the aponeurosis of tho muscle beneath. Tho lower part of tho Internal 
oblique and the Cremaster are then exposed, together with tlie inguinal canal, which con- 
tains the spermatic cord (fig. 386). Tlie mode of insertion of Poupart’s and Gioibernat's 
ligaments into the pubdb should also be examined. 

• 

Poupart's ligament, or the crural arch, extends from the antciior superior 
Bpinfe of the ilium to the spine of tho pubes. It is also attached to the pectinal 
Hue to the extent of about an inch, forming Gimbernat’s lignment. Its general 

3 A. . 
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direction is curved towards the thigh, where it is continuous with the fascia lata. 
Its outer half is rounded, oblique in its direction, and continuous with the iliac 
fascia. Its inner half gradually widens at its attachment to the pubes, is more 
horizontal in direction, and lies beneath the spermatic cord. 

Qimbemat's ligament is that portion of the aponeurosis of the External oblique 
which is inserted into the pectineal line ; it is thin, membranous in structure, 
triangular in shape, the base directed outwards, and passes upwards and backwards 
beneath the spermatic cord, from tho spine of the os pubis to the pectineal line, to 
the extent of about half an inch. 

The triangular ligament is a band of tendinous fibres, of a triangular shape, 
which is continued from Poupart’s ligament at its attachment to the pectineal 
lino upwards and inwards, behind the inner pillar of tho external ring to the linea 
alba. 

The Internal oblique Muscle has been described (p. 248). Tho part which is 
now exposed is partly muscular and partly tendinous in ' structure. Those fibres 
which arise from the outer part of Poupart’s ligament are tliin, pale in colour, 
curve downwards, and terminate in an aponeurosis, which passes in front of tho 
Rectus and Pyramidalis muscles, to be inserted into the crest of the os pubis and 


386. — Inguinal Hernia, showing tho Internal Oblique, 
Cremaster, and Spermatic Canal. 



pectineal line, to the extent of half an inch, in common with that of tho Trans- 
versalis muscle, forming by their junction tho conjoined tendon. This tendon is 
placed immediately behind Gimbernatfs ligament and the external abdominal ring, 
and serves to strengthen what would otherwise bo a ver^ weak point in the 
abdominal wall. When a direct inguinal hernia passes through the external 
ring, the conjoined tendon usually forms one of its coverings. 

Tho Cremaster is a slender muscular fasciculus, which arisos from the middle oi 
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Pouparfc’s ligament at the inner side of the Internal oblique, being connocted with 
that muscle, and also occasionally with the Transversalis. It passos along the 
outer side of the spermatic cord, descends with it through the external ring upon 
the front and sides of the cord, and forms a series of loops, which differ in thick- 
ness and length in different subjects. Those at the upper part of the cord are 
exceedingly short, but they become in succession longer and longer, the longest 
reaching down as low as the testicle, where a few are inserted into the tunica 
vaginalis. These loops are united together by areolar tissue, and form a thin 
covering over the cord, the fascia cremasterica. The fibres ascend along the inner 
side of the cord, and are inserted by a small pointed tendon, into the crest of the 
os pubis and front of tlio sheath of the Rectus muscle. 

It will be observed, that the origin and insertion of the Cremaster is precisely 
similar to that of the lower fibres of tho Internal oblique. This fact affords an 
easy explanation of the manner in which the testicle and cord are invested by 
this muscle. At an early period of foetal life, tho testis is placed at tho lower 
and back part of the abdominal cavity, but, during its descent towards the scrotum 
which takes place before birth, it passes beneath tho arched border of the Internal 
oblique. In its passage beneath this muscle some fibres are derived from its 
lower part, which accompany tho tosticle and cord into the scrotum. 

It occasionally happens that tho loops of the Cremaster surround tho cord, 
some lying behind as woll as in front. It is probable that, under these circum- 
stances, tlio testis, in its descent, passed through instead of beneath the fibres of 
the Internal oblique. 

In the descent of an oblique inguinal hernia, which takes the same course as 
tho spermatic cord, the Cremaster muscle forms one of its coverings. This musclo 
becomes largoly developed in cases of hydrocele and largo old scrotal horn ins. 
No such muscle exists in the female, but au analogous structure is developed’ iu 
those cases whoro an oblique inguinal hernia descends beneath the margin of tho 
Internal oblique. 

The Internal Oblique should be detached from Poupart’s ligament, separated from the 
Transversalis to the same extent as in the previous incisions, iuid reflected inwards 011 to tho 
sheath of the Rectus ffig. 387). Tho circumflex iliac vessels, which lie between these two 
muscles, form a valuable guide to their separation. 

The Transversalis muscle has boon previously described (p. 251). Its lower 
part is partly fleshy and partly tendinous in structure ; this portion arises from 
the outer third of Poupart’s ligament, and, arching downwards and inwards over 
the cord, terminates in an aponeurosis, which is inserted into the linea alba, tlio 
crest of tho pubes, and the pectineal lino to the oxtent of an inch, forming, 
together with tho Internal oblique, tho conjoined tendon. • Between the lower 
border of this muscle and Poupart’s ligament, a space is left in which is seen 
the fascia transversalis. 

Tho inguinal , or spermatic canal , contains the spermatic cord in tho malo, and 
the round ligament in tho female. It is an oblique canal, about an inch and a 
half in length, directed downwards and inwards, and placed parallel with, and 
a little above, Poupart’s ligament. It communicates, above, with tho cavity pf 
the abdomen, by means of the internal abdominal ring, which is tho point where 
tlio cord enters the spermatic canal ; and terminates, below, at tho external ring. 
It is bounded, in front, by the integument and su perficial fascia, by the apo- 
neurosis of the External oblique throughout its whole length, and by the Internal 
oblique for its outer third; behind, by the conjoined tendon of the Internal 
oblique and Transversalis, the triangular ligament, transversalis fascia, and the 
Bubperitoneal fat and peritoneum ; above, by the arched fibres of the Internal 
oblique and Transverealis ; below, by the union of the fascia transversalis with 
Poupart’s ligament. That form of protrusion in which the intestine follows the 
course of the spormatio cord along tlio spermatic canal, is called oblique inguinal 
hernia. * 

3 A 2 
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Tho fascia transversalis is a thin aponeurotic membrane, which lies between 
the inner surface of the Transversalis muscle and the peritoneum. It forms part 
of the general layer of fascia which linos the interior of the abdominal and pelvic 
cavities, and is directly continuous with the iliac and pelvic fasciae. 

In the inguinal region, tho transversalis fascia is thick and dense in structure, 
and joined by fibres from tho aponeurosis of the Transversalis ; but it becomes 
thin and cellular as it ascends to the Diaphragm. Below, it has the following 
attachments : external to the femoral vessels, it is connected to tho posterior margiu 
of Pou part’s ligament, and is there continuous with tho iliac fascia. Internal to 
the vessels it is thin, and attached to tho pubes and pectineal line, behind the 
conjoined tendon, with which it is united ; and, corresponding to the point where 
the femoral vessels pass into the thigh, this fascia descends in front of them, 
forming tho anterior wall of tho crural sheath. 

387. Inguinal Hernia, showing tho Transversalis Muscle, the Transversalis Fascia, 
and tlic Internal Abdominal King. 



The infernal abdominal ring is situated in tho transversalis fascia, midway 
between the anterior superior spine of the ilium and tho spine of the pubes, and 
about half an inch above Poupart’s ligament. It is of an oval form, the extremi- 
ties of the oval directed upwards and downwards, varies in size in different 
subjects, and is much larger in the male than in the female. It is bounded, above, 
by the arched fibres of the Transversalis muscle, and internally, by the epigastric 
vessels. It transmits the spermatic cord in tho male, and the round ligament in 
the female, and from its circumference a thin, funnel-shaped membrane, the 
infundibuliform fascia , is continued round the cord and testis, enclosing them in 
a distinct pouch. When the sac of an oblique inguinal hern in, passes through tho 
internal ring, the infuqdibuliform process of the transversalis fascia forms one of 
its coverings. * 

Between the transversalis fascia and the peritoneum, is a quantity of loose 
areolar tissue. In some subjects it is of coi.siderablo thickness, and loaded wjth 



OBLIQUE INGUINAL HERNIA. 


725 

adipose tissue. Opposite the internal ring, it is continued round the surface of 
the cord, forming a loose sheath for it. 

The epigastric artei'y bears a very important relation to the internal abdominal 
ring. This vessel lies between the tranversalis fascia and peritoneum, and passes 
obliquely upwards and inwards, from its origin from the external iliac, to tho 
margin of the sheath of the Rectus muscle. In this course it lies along tho lower 
und inner margin of the internal ring, and beneath tho commencement of tho 
spermatic cord, the vas deferens curving round it as it passos from the ring into 
the pelvis. 

Tho peritoneum, corresponding to tlio inner surface of the internal ring, pre- 
sents a well-marked depression, the depth of which varies in different subjects. 
A thin fibrous band is continued from it along tho front of tho cord, for a variable 
distance, and becomes ultimately lost. This is tho remains of tho poach of 
peritoneum which, in the fetus, accompanies the cord and testis into tho scrotum, 
the obliteration of which commences soon after birth. In some cases, the fibrous 
hand can only be traced a short distance ; but occasionally, it may bo followed as 
a fine cord, as far as tho upper end of the tunica vaginalis. Sometimes tho tubo 
of peritoneum is only closed at intervals, and presents a sacculated appearance ; 
or a single pouch may extend along the whole length of* tho cord, which may bo 
closed above; or the pouch may bo directly continuous with tho peritoneum by 
an opening at its upper part. 


Inguinal Hernia. 

Inguinal hernia is that form of protrusion which makes its way ill rough tho 
abdomen in the inguinal region. 

There arc two principal varieties of inguinal hernia: external or oblique, and 
internal or direct. 

Kdcnml , or oblique inguinal hernia , the more frequent of the two, takes the 
sanio course as tho spermatic cord. It is called e.rlernal, from the neck of the sac 
being on tho outer or iliac side of the epigastric artery. 

Internal , or direct inguinal hernia, does not follow tho same courso as tho 
cord, but protrudes through the abdominal wall on the inner or pubic side of the 
epigastric! artery. » 

Onuqujfi Inguinal Hernia. 

In oblique inguinal hernia, tho inlestino escapes from the abdominal cavity at 
the internal ring, pushing before it a pouch of peritoneum, which forms tho 
hernial sac. As it enters the inguinal canal, it receives an investment from tho 
subserous nrcolar tissue, and is enclosed in tlio infundibuliform process of tho 
transversalis fascia. In passing along the inguinal canal, it displaces upwards 
the arched fibres of tlio Transversalis and Internal oblique muscles, and is sur- 
rounded by tho fibres of the Cremaster. It then passes along the front of the 
cord, and cscapos from tho inguinal canal at tho external ring, receiving an 
investment from the intorcolumnar fascia. Lastly, it descends into tho scrotum, 
receiving coverings from the superficial fascia and the integument, 

Tho coverings of this form of hernia, after it has passed through the oxternal 
ring, are, from without inwards, tho integument, superficial fascia, iutorcolumnar 
fascia, Cremaster muscle, infundibuliform fascia, subserous cellular tissue, and 
peritoneum. 

This form of hernia lies in front of tigs vessels of the spermatic cord, and 
seldom extends below tho testis, on account * of the intimate adhesion of tho 
coverings of tho cord to the tunica vaginalis. 

Tho seat of stricture in oblique ingninal hernia, is either at the external ring, 
in tho inguinal canal, caused by the fibres of the Internal oblique or Transversalis 
or at the internal ring, more frequently in the latter situation. If it is situated at 
tip external ring, the division of a few fibres at one point o£ its circumference, is 
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all that is necessary for the replacement of the hernia. If in the inguinal canal, 
or at the internal ring, it will be nocessary to divide the aponeurosis of the 
External oblique so as to lay open the inguinal canal. In dividing the stricture, 
the direction of the incision should be directly upwards. 

When tho intestine passes along the spermatic canal, and. escapes from the 
external ring into the scrotum, it is called complete oblique inguinal , or scrotal 
hernia .. If the intestine does not escape from the external ring, but is retained in 
the inguinal canal, it is called incomplete inguinal hernia or bubonocele . In 
each of these cases, the coverings which invest it will depend upon the extent to 
which it descends in the inguinal canal. 

There are two other varieties of oblique inguinal hernia : tho congenital, aud 
infantile. 

Congenital hernia is liable to occur in those cases where the pouch of perito- 
neum which accompanies the cord and testis in its descent in the foetus remains 
unclosed, and communicates directly with the peritoneum. Tho intestine descends 
along this pouch into the cavity of the tunica vaginalis, and lies in contact with 
the testis. This form of hernia has no proper sac, being contained within the 
tunica vaginalis. 

In Infantile hernia , the hornial sac desconds along the inguinal canal into tho 
scrotum, behind tho pouch of peritoneum which accompanies the cord and testis 
into the same part. The abdominal aperture of this pouch is closed, but tho 
portion contaiucd in tho inguinal canal remains unobliterated. The hernial sac 
is consequently invested, more or less completely, by the posterior layer of tlio 
tunica vaginalis from which it is separated by a little loose areolar tissue : so that 
in operating upon this variety of hernia, three layers of peritoneum would 
requiro division ; tlio first and second being the layers of the tunica vaginalis, the 
third the anterior layer of the hernial sac. 

Direct Inwtinat* Hernia. 

In direct inguinal hernia, the protrusion makes its way through some part of 
tlio abdominal wall internal to the epigastric artery, and passes directly through 
tho abdominal paricties and external ring. At tlie lower part of the abdominal 
wall is a triangular space (Hosselbach’s triangle), bounded, externally, by the 
epigastric artery ; internally, by the margin of tlie Rectus muscle ; below, by 
Poupart’s ligament. The conjoined tendon is stretched across tho inner two- 
thirds of this space, the remaining portion of the space being filled in by the 
transvcrsalis fascia. 

In some cases tho hernial protrusion escapes from the abdomen on tlio outer 
side of the conjoined tendon, pushing before it the peritoneum, tho subscrous cel- 
lular tissue, and tho trausversalis fascia. It then enters tho inguinal canal, passing 
along nearly it6 whole length, and finally emerges from the external ring, receiving 
an investment from the iutcrcolumnar fascia. The coverings of this form of 
hernia aro precisely similar to those investing the oblique form.* 

* Tlio difference between the position of the neck of the sac in these two forms of direct 
inguinal hernia has been referred, with some probability, to a difference in the relative 
positions of the obliterated hypogastric artery and tho epigastric artery. The projection of 
the hypogastric artery towards the cavity of the abdomen produces two fossa* in the perito- 
neum. When the course of the obliterated hypogastric artery corresponds pretty nearly with 
that of the epigastric, which is regarded as tho normal arrangement, the bottom of the 
external fossa of the peritoneum corresponds to the position of the internal abdominal ring ; 
and a hernia which distends and pushes out the- peritoneum lining this fossa is an oblique 
hernia. When* ou thg other hand, the obliterated hypogastric artery lies considerably to the 
hinef side of the epigastric, it divides the triangle of Hesaelbach into two parts. In that case 
a hernia inay distend and push out the peritoneum forming the bot.t<yn of the external fossa, 
and by So acting Hvill protrude tho tissues which form the abdominal wall between the 
internal ring and )he conjoined tendon. It will be a direct hernia, f-ince the neck of the sac 
lies internal to the epigastric artery ; but its coverings, as stated in the text, will be identical 
with those of the oblique form, with the insignificant difference that the covering from the 
truusvifsalis fascia is taken from another source, and not from its infundibuliform process. 
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In other eases, and this is the more frequent variety, the intestine is either 
forced through the fibres of the conjoined tendon, or the tendon is gradually dis- 
tended in front of it, so as to form a complete investment for it. Tho intestine 
then enters the lower end of the inguinal canal, escapes at tho external ring 
lying on the inner sido of tho cord, and receives additional coverings from the 
superficial fascia and the integument. This form of hernia has the same coverings 
as tho oblique variety, excepting that tho conjoined tendon is substituted for the 
Cremaster, and the infundibulum fascia is replaced by a part of tho general 
fascia transvorsalis. 

The seat of stricture in both varieties of direct hernia is most frequently at tho 
neck of the sac, or at the external ring. In that form of hernia which perforates 
the conjoined tendon, it not unfrequontly occurs at tho edges of tho fissure 
through which the gut passes. In dividing the stricture, tho incision should in 
all cases be directed upwards. 

If the hernial protrusion passes into the inguinal canal, but does not escape from 
the external abdominal ring, it forms wliat is called incomplete direct hernia . 
This form of hernia is usually of small size, and in corpulent persons very 
difficult of detection. 

Direct inguinal hernia is of much less frequent occurrence than the oblique, 
their comparative frequency being, according to Cloquet, as ono to five. It 
occurs far more frequently in men than women, 011 account of tho larger size of 
the external ring in the former sex. It differs from tho oblique in its smaller 
size and globular form, dependent most probably on the resistance offered to its 
progress by tho transversal is fascia and conjoined tendon. It differs also in its 
position, being placed over the pubes, and not in the course of tho inguinal canal* 
Tho epigastric artery runs on the outer or iliac sido of tho neck of the sac* 
and the spermatic cord along its external and posterior side, not directly behind 
it, as in oblique inguinal hernia. 
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The dissection of the ports comprised in the anatomy of femoral hernia should be per- 
formed, if possible, upon a female subject free from lat. Ihc subject should lie upon its 
back ; a block is first placed under the pelvis, the thigh everted, and tho knee slightly bent, 
and retained in this position. A11 incision should then be made from the anterior superior 
spinous process of the ilium along Poupart’s ligament to the symphysis pubis ; a second 
incision should be carried transversely across the thigh about six inches beneath the pre- 
ceding ; and these are to bo connected together by a vertical one carried along the inner 
side of the thigh. These several incisions should divide merely the integument; this is to 
be reflected outwards, when the superficial fascia will be exposed. 


The superficial fascia at tho upper part of tho thigh, Consists of two layers, 
between which arc found tho cutaneous vessels and nerves, and numerous lym- 
phatic glands. . 

The superficial layer is a thick and dense cel lulo- fibrous membrane, in the meshes 
of which is found a considerable amount of adipose tissue, varying in quantity 
in different subjects ; this layer may be traced upwards over Poupart’s ligament 
to bo continuous with tho superficial fascia of the abdomen ; whilst below, and on 
tho inner and outer sides of the litnb, it is continuous with the superficial fascia 
covering tho rest of tho thigh. 


This layer should be detached by dividing it across in the same direction as the external 
incisions; its removal will bo facilitated by cofmnencing at the lower and inner angle ot 
the space, detaching it at first from the front of the internal saphenous vein, and dissecting 
it off from the anteriv surface of that vessel and its branches; it should then be reflected 
outwards, in the sam? manner as the integument. The cutaneous vessels and nerves, and 
superficial inguinal glands arc then exposed, lying Upon the deep foyer of the superfac al 
fascia. These are the internal saphenous vein, and the superficial epigastric, superficial 
circumflex a ilii, and superficial external pmlic vessels, as well as numerous lymphatics 
ascending with the saphenous vein to the inguinal glands. r • 
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The internal saphenous vein is a vessel of considerable size which ascends 
obliquely upwards along the inner side of the thigh, below Pou part’s ligament. It 
passes through the saphenous opening in the fascia lata to terminate in the femoral 
vein. This vessel is accompanied by numerous lymphatics, which return the 
lymph from the dorsum of the foot and inner side of the leg and, thigh : they ter- 
min a to in the inguinal glands, which surround tho saphenous opening. Diverging 
from tho same point are tho superficial epigastric vessels, which run across 
Pou part’ s ligament, obliquely upwards and inwards, to tho lower part of the 
abdomen ; tho superficial eircumflcxa ilii vessels, which pass obliquely outwards 

j 3S8.— Femoral Hernia. Superficial Dissection. 



along Poupart’s ligament to tho crest of the ilium ; and tho superficial external 
pndic vessels, which pass inwards to tho peri mourn and scrotum. Those vessels 
supply the subcutaneous areolar tissue and tho integument, and aro accompanied 
by numerous lymphatic vessels, which return the lymph from tho same parts to 
the inguinal glands. 

The superficial inguinal glands aro arranged in two groups* one of which is 
disposed above and parallel with Poupart’s ligament, and tho othor below the 
ligament, surrounding the termination of tho sapheuous vein, and following 
(occasionally) the courso of that vessel a short distance along the thigh. Tho 
upper chain receives the lymphatic vessels from tho penis, scrotum, lower part of 
the abdomen, perincoum^ and buttock ; the lower chain receives tho lymphatic 
vessels from the lower extremity. 

The nerves supplying the integument of this region are derived from the iKo- 
inguinaZ, the gcnilo-crjmil, and antorior crural. The ilio-inguinal nerve may bg 
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found on the inner side of the internal saphenous vein, the terminal branch of the 
gcnito-crural nerve outside the vein, and the middle and external cutaneous nerves 
more external. 

The deep layer of Superficial fascia should be divided in the same direction 
as the external incisions, and separated from the fascia lata ; this is easily effected 
from its extremo thinness. It is a thin but dense membrane, placed beneath tho 
subcutaneous vessols and nervos, and upon tho surface of the fascia lata. It is 
intimately adherent above to the lower margin of Poupart’s ligament, and about 
ouo inch below this ligament covers the saphenous opening in the fascia lata, is 

389. — Fomoral Ilemia, showing Fascia Lata and Saphenous Opening. 



closely united to its circumference, and is connected to the sheath of ^tho femoral 
vessels corresponding to its under surface. The portion of fascia covering this 
aperture is perforated by the internal saphenous vein, and by numerous blood and 
lymphatic vessels ; hence it has been termed tho cribriform fascia , the openings 
of these vessels having been likened to the holes in a sieve. The cribriform fascia, 
adheres closely both to the superficial fascia and tho fascia lata, so that it is described 
by some anatomists as a part of the fascia lata, but is usually considered (as in 
this work) as belonging to the superficial fascia. It is not till the cribriform fascia 
has been cleared away, that the saphenous opening is seen, so that this opening docs 
not, in ordinary cases, exist naturally, but is tho result of dissection. Mr. Callender, 
however, speaks, of cases in which, probably as the result of pressure from enlarged 
inguinal glands, xho fascia has become atrophied, and a saphenous opening exists 
independent of* dissection. * A femoral hernia, in passing through the saphenous 
•opening, receives the cribriform fascia as one of its coverings. 

* Anatomy of Femoral Ruptur% note on.p. 18. 
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The deop layer of superficial fascia, together with the cribriform fascia, having 
been removed, the fascia lata is exposed. 

The Fascia Lata, already described (p. 294), is a dense fibrous aponeurosis, 
which forms a uniform investment for the whole of this region of the limb. At 
the upper and inner part of the thigh, a largo oval- s Imped aperture is observed in 
it ; it transmits the internal saphenous vein and other small vessels, and is called 
the saphenems opening. In order the more correctly to consider the mode of 
formation of this aperture, tho fascia lata in this part of the thigh is described as 
consisting of two portions, an iliac portion, and a pubic portion. 

The iliac portion of the fascia lata is situated on the outer side of the saphenous 
opening covering tho outer surface of the Sartorius, tho Rectus, and the Psoas 
and Iliacus muscles. It is attached externally to the crest of the ilium and its 
anterior superior spine, to the whole length of Poupart’s ligament as far internally 
as tho spine of the pubes, and to the pectineal line in conjunction with Gimber- 
nat’s ligament, where it becomes continuous with the pubic portion. From tho 
spine of the pubes, it is reflected downwards and outwards, forming an arched 
margin, the outer boundary ( superior cornu ) of the saphenous opening. This is 
sometimes called the falciform process of the fascia lata (femoral ligament of Hey) ; 
it overlies, and is adherent to, the sheath of the femoral vessels beneath ; to its 
edge is attached the cribriform fascia, and it is continuous below with tho pubic 
portion of tho fascia lata by a well-defined curved margin. 

The pnhic poHion of tho fascia lata is situated at tho inner side of the saphe- 
nous opening : at tho lower margin of this aperture, it is continuous with tho iliac 
portion : traced upwards, it covers the surface of tho Pectineus, Adductor longns, 
and Gracilis muscles; and passing behind the sheath of the femoral vessels, to 
which it is closely united, is continuous with the sheath of tho Psoas and Iliacus 
muscles, and is finally lost in tho fibrous capsule of the liip-joint. This fascia is 
attached above to tho pectineal line, and internally to the margin of tho pubic 
arch. It may be observed from this description that tho iliac portion of the 
fascia lata passes in front of the femoral vessels, the pubic portion behind them ; 
an apparent aperture consequently exists between the two, through which the 
internal saphenous joins the femoral vein. 

The Saphenous Opening is an oval-shaped aperture, measuring about an inch 
and a half in length, and half an inch in width. It is situated at the upper and 
inner part of the thigh, below Ponpart’s ligament, towards the inner side, and is 
directed obliquely downwards and outwards. 

Its outer margin is of a semilunar form, thin, strong, Rliarply defined, and lies 
on a piano considerably anterior to the inner margin, If this edge is traced up- 
wards, it will be seen to form a curved elongated process or cornu (the superior 
cornu), or falciform process of Burns , which ascends in front of the femoral 
vessels, and curving inwards, is attached to Poupart’s ligament and to the spine 
of tlie pubes, and pectineal line, where it is continuous with tho pubic portion.* 

* It is difficult to perceive in the recognised de*scription of these ligaments (Hey’s and 
Hums’*), any difference between the two ; nor is it clear what structure Mr. Hey really 
intended to describe. Mr. Gay (on ‘Femoral Rupture,' p. 16) gives very cogent reasons 
for thinking that the * deep crural arch ’ was the structure which Hey had in view. The 
•most recent writer on Femoral Hernia speaks thus while treating of these parts: — ‘ Tho 
whole upper edge of the iliac fascia lata is commonly called the “ falciform process,” whilst 
its deeper fibres receive the name of “ Burns’s ligament.” Hey’s femoral ligament would 
appear to consist of distinct fibres connected with the inner fold of the iliac fascia, which 
extend immediately beneath the tendon of the external oblique to the subperitonenl 
fascia^ (Callknder, * On the Anatomy of the Fart* Concerned in Femoral Rupture, p. 19, 
note.)' This description of Hey’s ligament accords closely with that of the deep crural 
arch, for the subperjtoncal fascia is Mr. Callender’s name for theMascia transversal!*. 
Mr. Callender goes on to say , — * The upper border of this (saphet/tis) opening thus 
receives by an unfortunate complication, the names of “ Falciform prqpyss, ‘‘Femoral 
ligament,”* “Burns’s mr Hey’s ligament.” The various divisions of the iliac fascia lata 
depend in great measure upon the skill of the dissector^ and are> in my opinion,* 
artificial.* 



FEMOllAL HERNIA. 


73i 


If traced downwards, it is found continuous with another curved margin, the 
concavity of which is directed upwards aud inwards ; this is the inferior cornu of 
the saphenous opening, and is blended with the pubic portion of the fascia lata 
covering the Pectineus muscle. 

The winer boundary of the opening is on a plane posterior to the outer margin, 
and behind the level of the femoral vessels ; it is much less promiuent and defiued 
than tho outer, from being stretched over the subjacent Pectineus muscle. It is 
through the saphenous opening that a femoral hernia passes after descending 
along the crural canal. 

If the finger is introduced into the saphenous opening while the limb is moved 
in different directions, the aperture will be found to bo greatly constricted on 
extending the limb, or rotating it outwards, and to be relaxed on flexing tho limb 
and inverting it : hence tho necessity of placing the limb in tho latter position in 
employing the taxis for tho reduction of a femoral hernia. 

■i' 

The iliac portion of tho fascia lata, together with its falciform process, should now bo 
removed, by detaching it from the lower margin of Pou part’s ligament, carefully dissecting 
it from the subjacent structures, and turning it aside when tho sheath of tho femoral vessels 
is exposed descending beneath Poupart’s ligament (lig. 391). 

390. — Femoral Hernia. Iliac Portion of Fascia Lata removed, and Sheath of 
Femoral Vessels and Femoral Canal exposed. 



\ 1 

Tho Crural ylm/, or VoUpnrCs Ligament , is tho lower border of tho aponeurosis 
Of the. External oblique muscle, which stretches across from tho anterior superior 
spine of the ilium, to the spine of the os pnbis and pectineal lino : the portion 
corresponding to tho latter insertion is called Oinibema^a Ligament . Tho direction 
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of Poupart’s ligament is curved downwards towards the thigh ; its outer half being 
oblique, its inner half nearly horizontal. Nearly the whole of the space included 
between tho crural arch and innominate bone is filled in by the parts which doscend 
from the abdomen into the thigh. The outer half of the space is occupied by the 
Iliacus and Psoas muscles, together with' tho external cutaneous a^d anterior crural 
nerves. The pubic side of tho space is occupied by the femoral vessels included in 
their sheath, a small oval-shaped interval existing between the femoral vein and tho 
inner wall of the sheath, which is occupied merely by a little loose areolar tissue, 
and occasionally by a small lymphatic gland ; this, is the crural canal, along which 
the gut descends in femoral hernia. 

Gimbernat’s Ligament (fig. 391) is that part of the aponeurosis of the External 
oblique muscle which is reflected downwards and outwards, to bo inserted into 
the pectineal line of tho os pubis. It is about an inch in length, larger in tho 
male than in the female, almost horizontal in direction in tho erect posture, and 
of a triangular form, the base directed outwards. I to banc, or outer margin, is 
concave, thin and sharp, lies in contact with the crural sheath, and is blended with 
tho pubic portion of the fascia lata. Its apex corresponds to the spine of the pubes. 
Its posterior margin is attached to the pectineal line. Its anterior margin is con- 
tinuous with Poupart’s ligament. 

Crural Sheath. If Poupart’s ligament is divided, the femoral or crural sheath 
may bo demonstrated as a continuation downwards of the fascia) that line the 
abdomen, the transversalis fascia passing down in front of tho femoral vessels, and 
tho iliac fascia descending behind them ; these fascira are directly continuous on 
Clio iliac side of the femoral artery, but a small space exists between the femoral 
vein and the point where they are continuous on tho pubic side of that vessel, 
which constitutes tho femoral or crural canal. Tho femoral sheath is closely 
adherent to the contained vessels about an inch below tho saplioitous opening, 
becoming blended with tbn areolar sheath of tho vessels, but opposite Poupart’s 
ligament it is much larger than is required to contain them ; hence the funnel- 
shaped form which it presents. The outer border of tho shcatli is perforated by 
tho genito-crural nerve, Its inner border is pierced by tho internal saphenous vein, 
and numerous lymphatic vessels. In front, it is covered by the iliac portion of tho 
fascia lata; and behind it is the pubic portion of the same fascia. 

Deep Cmral Arch . Passing across the front of the crural sheath, and closely 
connected with it, is a thickened band- of fibres, called the deep crural arch. It 
is apparently a thickening of the fascia transversalis, joining externally to the 
centre of Poupart’s ligament, and arching across tho front of the crural sheath, 
to bo inserted by a broad attachment into the pectineal lino, behind the conjoined 
tendon. In some subjects, this structure is not very prominently marked, and not 
^infrequently it is altogether wanting. 

If the anterior wall of the sheath is removed, the femoral artery and vein aro 
seen lying side by side, a thin septum separating the two vessels, and another 
septum separates tho vein from the inner wall of the sheath. The septa aro stretched 
between the anterior and posterior walls of the sheath, so that each vessel is 
enclosed in a separate compartment. Tho interval left between tho vein and tho 
inner wall of the sheath is not filled up by any structure, excepting a little loose 
areolar tissue, a few lymphatic vessels, and occasionally a lymphatic gland ; this 
is tho femoral or crural canal, through which a portion of intestine descends in 
femoral hernia. 

The crural canal is the narrow interval between tho femoral vein and the inner 
wall of the crural sheath. It exists as a distinct canal only when tho sheath has 
been separated from the vein by dissection, or by tho pressure of a hornia or tumour. 
Its length is from n. quarter to hal f an inch, and it extends fromw'mbemat’s liga- 
ment to the upper part of tho saphenous opening. 

Its anterior wall is very narrow, and formed by the fascia transversalis, Poupart’s 
ligament, and the falciform process of tho fascia lata. 

Its posterior wall is formed by tho iliac fascia and the pubic portion of tho fascia 
lata* 
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Its outer wall is formed by iho fibrous soptum covering the inner side of the 
femoral vein. 

Its inner wall is formed by the junction of tho transversalis and iliac fasciae, 
which forms the inner side of the femoral sheath, and covers tho outer edge of 
Gimbemat’s ligament. 

This canal has two orifices : a lower one, tho saphenous opening, closed by tho 
cribriform fascia ; an upper one, tho femoral or crural ring , closed by tho septum 
cruralo. 



The femoral or crural ring (fig. 391) is the upper opening of the femoral canal 
and leads into the cavity of the abdomen.* It is bounded in front by Poupart’s 
ligament and tho deep crural arch ; behind by the pubes, covered by tho Poet incus 
muscle, and tho pubic portion of tho fascia lata; internally, by Gimbernat’s 
ligament, tho conjoined tendon, the transversalis fascia, and tho deep crural arch ; 
externally, by tho femoral vein, covered by its slieath. Tho femoral ring is of an 
oval form, its long diameter, directed transversely, measures about half an inch, 
and it is larger in tho female than in the male, which is 0110 of the reasons of the 
greater frequency of femoral hernia in the former sex. 

Position of Farts around the Bing. The spermatic cord in tho male, and round 
ligament in tho female, lie immediately above the anterior margin of the femoral 
ring, and may be divided in an operation for femoral hernia if the incision for 
the relief of the stricture is not of limited extent. In the female, this is of little 
importance, but in the male the spermatic artery and vas deferens may be divided. 

The femoral vein lies on tho outer side of the ring. 

The epigastric artery , in its passage inwards from tho external iliac to tho 
umbilicus, passes across the upper and outer anglo of the crural ring, and is con- 
sequently in danger of being wounded if the stricture is divided in a direction 
upwards and outwards. 

The co'irvmuniM^nig branch be twee A the epigastric and obturator lies in front 
of tho ring. * 

This ring, like the crural canal, is a morbid or an artificial product. 1 Each femoral 
hernia makes for itself (for neither outlet exists in the natural anatomy of the region) a 
crural canal, and a crural (femoral) ring.’ — 0 allisn dk r, op. pit 49 p. 40. • 
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The circnmference of the ring is thus seen to be boundod by Teasels in every 
part, excepting internally and behind. It is in the former position that the 
stricture is divided in cases of strangulated femoral hernia. 

The obturatory artery , when it arises by a common trunk with the epigastric, 
which occurs once in every three subjects and a half, bears a very important rela- 
tion to the crural ring. In some cases it descends on the inner side of the exter- 
nal iliac vein to the obturator foramen, and will consequently lie on the outer 
side of the crural ring, where ' there is no danger of its being wounded in the 
operation for dividing the stricture in femoral hernia. (See fig. 228, p. 400, ist 
fig.) Occasionally, however, the obturator artery curves along the freo margin of 
Gimbornat’s ligament in its passage to the obturator foramen ; it would, conse- 
quently, skirt along the greater part of the circumference of the crural canal, and 
could hardly avoid being wounded in the opera$on. (See fig. 228, p. 400, 2nd fig.) 

Septum Orurale. The femoral ring is closed by a layer of condensed areolar 
tissue, called, by J. Cloquet, tho septum crurale . This sorves as a barrier to the 
protrusion of a hernia through this part. Its upper surface is slightly concave, 
and supports a small lymphatic gland, by which it is separated from the subserous 
areolar tissue and peritoneum. Its under surface is turned towards the femoral 
canal. The septum crurale is perforated by numerous apertures for the passage 
of lymphatic vessels, connecting the deep inguinal glands with those surrounding 
the external iliac artery. 

The size of the femoral canal, the dogree of tension of its orifices, and, con- 
sequently, the degree of constriction of a hernia, varios according to tho position of 
the limb. If the leg and thigh are oxtended, abducted, or everted, the femoral 
canal and its orifices are rendered tense, from tho traction on these parts by 
Poupart’s ligament and tho fascia lata, as may bo ascertained by passing the finger 
along the canal. If, on the contrary, the thigh is fixed upon the pelvis, and, at 
the samo time, adducted and rotated inwards, tho femoral canal and its orifices 
become considerably relaxed ; for this reason, the limb should always bo placod in 
th# latter position when the application of tho taxis is made in attempting tho 
reduction of a femoral hernia. 

The septum crurale is separated from the peritoneum by a quantity of loose 
subserous areolar tissue. In some subjects, this tissue contains a considerable 
amount of adipose substance, which, when protruded forwards in front of tho sac 
of a femoral hernia, may be mistaken for a portion of omentum. 

Descent of the Hernia. From the preceding description it follows, that the 
femoral ring must-be a weak point in the abdominal wall ; hence it is, that when 
violent or long-continued pressure is made upon the abdominal viscera, a portion 
of intestine may be forced into it, constituting a femoral hernia ; and tho changes 
in the tissues of tho abdomen which aro produced by pregnancy, together with tho 
larger size of this aperture in tho female, serve to explain the frequency of this 
form of hernia in women. 

When a portion of intestine is forced through the femoral ring, it carries before 
it a pouch of peritoneum, which forms what is called the licmial sac ; it receives 
an investment from the subserous areolar tissue, and from the septum crurale, and 
descends vertically along the crural canal in the inner compartment of the sheath 
of the femoral vessels as far as the saphenous opening : at this point, it changes 
its course, being prevented from extending further down the sheath, on account 
of tho narrowing of the sheath and its close contact with tho vessels, and also from 
the close attachment of the superficial fascia and crural sheath to the lower part of 
the circumference of the saphenous opening ; the tumour is, consequently, directed 
forwards, pushing before it tho cribriform fascia, and then curves upwards on to the 
falciform process of the fascia lata and lower J 5 art of the tendoriwf the External 
oblique, being coveted by tho superficial fascia and integument. While the hernia 
is contained in the femoral canal, it is usually of small size, owing to the resisting 
nature of the surrounding parts; but when it has escaped from the saphenous 
opening into the loose areolar tissue of tlio groin, it becomes considerably enlarged. 



FEMORAL HERNIA. 


735 


The diroction taken by a femoral hernia in its descent is at first downwards, then 
forwards and upwards ; this should be borne in mind, as in the application of the 
taxis for the reduction of a femoral hernia, pressure should bo directed in tho 
reverse order. 

Coverings of the Hernia. The coverings of a femoral hernia from within out- 
wards are peritoneum, subserous areolar tissue, the septum crurale, crural sheath, 
cribriform fascia, superficial fascia, and integument.* 

Varieties of Femoral Hernia. If the intestine descends along the femoral canal 
only as far as tho saphenous opening, and does not escape from this aperture, it is 
called incomplete femoial hernia. The small size of tho protrusion in this form 
of hernia, on account of the firn&and resisting nature of the canal in which it is 
contained, renders it an exceedingly dangerous variety of the disease, from the 
extreme difficulty of detecting tho existence of tho swelling, especially in corpulent 
subjects. The coverings of an incomplete femoral hernia would be, from without 
inwards, integument, superficial fascia, falciform process of fascia lata, fascia 
propria, septum crurale, subserous cellular tissue, and peritoneum. When, how- 
ever, the hernial tumour protrudes through the saphenous opening, and directs 
itself forwards aiid upwards, it forms a complete femoral hernia. Occasionally, tho 
hernial sac descends on the iliac side of the femoral vessels, or in front of these 
vessels, or even sometimes behind them. 

Tho seat of stricture of a femoral hernia varies : it may be in tho peritoneum at 
the neck of tho hernial sac ; in the greater number of casos it would appear to be 
at the point of junction of the falciform process of the fascia lata with the lunated 
edge of Gimbemat’s ligament ; or at the margin of the saphenous opening in the 
thigh. The stricture should in every caso be divided in a direction upwards and 
inwards ; and tho extent necessary to the majority of cases is about two or throe 
lines. JBy these means, all vessels or other structures of importance, in relation 
with tho neck of tho hernial sac, will bo avoided. 

* Sir A. Cooper has described au investment for femoral hernia under the namo of 
* Fascia propria/ lying immediately external to tho peritoneal sac, but frequently separated 
from it by more or less adipose tissue. Surgically, it is important to remember the existence 
(at any rate, the occasional existence) of this layer, on account of the ease with which an 
inexperienced operator may mistake the fa9cia for tho peritoneal sac, and the contained fat 
for omentum. Anatomically, this fasciA appears to be identical 'with what is called in tho 
text ‘ subserous areolar tissue/ the areolar tissue being thickened and caused to assume a 
membranous appearance, by the pressure of the hernia. 



Surgical Anatomy of the Perinacum and Ischio- 

Rectal Region. 

Dissection. The student should select a well-develoned muscular subject, free from fat, 
and the dissection should be commenced early, in order mat the parts may be examined in 
ns recent a state as possible. A staff having been introduced into <*tbe bladder, and the 
subject placed in the position shown in fig. 392, the scrotum should be raised upwards, and 
retained in that position, and the rectum moderately distended with tow. 

The spaco which is now exposed, corresponds to tho inferior aperture, or outlet 
of tho pelvis. Its deep boundaries are, in front, tho pubio arch and subpubio 
ligament ; behind, the tip of the coccyx ; and on each side, the ramus of tho pubes 
and ischium, the tuberosity of the ischium, and great sacro-sciatio ligament. Tho 
spaco included by these boundaries is somewhat lozenge-shaped, and is limited on 
the surface of the body by tho scrotum, in front, by the buttocks behind, and on 
each side by the inner side of the thighs. It measures, from before back wands, 
about four inches, and about three in tho broadest part of its transverse diameter, 
between the ischial tuberosities. A line drawn transversely between tho anterior 
part of the tuberosity of tho ischium, on each side, in front of tho anus, subdivides 
this space itlfco two portions. The anterior portion contains the penis and urethra, 
and is called tho per hue mn. Tho posterior portion contains the termination of tho 
rectum, and is called tho ischio-r octal region . * . 


Isciiio-Rectal Region. 

The ischio-rccf al region corresponds to the portion of the outlet of the pelvis 
situated immediately behind tho perinsoum : it contains the termination of the 
rectum. A deep fossa, filled with fat, is seen on cither side of tho intestine, 
between it and the tuberosity of the ischium: this is called tho ischiorectal 
fossa. 

The ischiorectal region presents, in tho middle line, tho aperture of the anus ; 
around this orifice, the integument is -thrown into numerous folds, which are 
obliterated on distension of tho intestine. Tho integument is of a dark colour, 
continuous with the mucous membrano of tho rectum, and provided with numerous 
follicles, which occasionally inflame and suppurate, and may be mistaken for 
fistula). The veins around the margin of the anus arc occasionally much dilated, 
forming a number of hard, pendent masses, of a dark bluish colour, covered partly 
by mucous membrane, and partly by the integument. These tumours constitute 
the disease called external piles. 

Dissection. Make an incision through the integument, along the median line, from the 
4>ase of the scrotum to the anterior extremity of the anus ; carry it round the margins of 
this aperture to its posterior extremity, and continue it backwards about an inch behind the 
tip of the coccyx. A transverse incision should now be carried across the base of the scrotum, 
joining the anterior extremity of the preceding; a second, carried in the same direction, 
should be made in front of the anus ; and a third at the posterior extremity of the gut. 
These incisions should be sufficiently extensive to enable the dissector to raise the integument 
from the inner side'of the thighs. The flaps of skin corresponding to the ischio-rectal region 
(fig. 392-— 6), should now be removed. In dissecting the integument fmn this region, great 
care is required, otherwise the External sphincter will be removed, as*^ is intimately ad- 
herent to the skin. , 


.7 j^^npcrficial fascia is exposed on 

'ATfiim and nnntn.infl mnnh 


wjwwwjw'- — the removal 01 the skm: it is very thick,* 

v. 6x |. uro ^ an( j stains mU ch fat in its meshes. In it are found ramifying 
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two or thrco cutaneous branches of the small sciatic nerve ; these turn round tho 
inferior bordor of the duteous maxirnug, and aro distributed to tho integument in 
this region. * 


392. — Dissection of Ferinreum and Lcfiio- Rectal Region. 



Tho External sphincter is u thin flat piano of muscular fibres, elliptical in shape, 
and intimately adherent to the integument surrounding the margin of tho 
anus. It measures about three or four indies in length, from its anterior to its 
posterior extremity, being about an inch in breadth, opposite tho anus. It arises 
from the tip of the coccyx, by a narrow tendinous band ; and from tho superficial 
fascia in front of that bone ; and is inserted into the tendinous centre of tho 
perinamm, joining with tho Transvcrsus perincei, the Levator ani, and the Acce- 
lerator urime. Like other Sphincter muscles, it consists of two planes of muscular 
fibre, which surround tho margin of. the anus, and join in a commissure before 
and behind. 

Relations . By its superficial surface, with tho integument ; by its deep surface , 
it is in contact with the Internal sphincter ; and is separated from the Levator ani 
by looso areolar tissue. 

Tho Sphincter ani is a voluntary muscle, supplied by the hemorrhoidal branch 
of the fourth sacral nerve. This muscle is divided in tho operation for fistula in 
ano ; and also in some cases of fissure of the rectum, especially if attended with 
much pain or spasm. The object of its division is to keep the parts at rest and 
in contact during tho healing process. 

The Internal sphincter is a muscular ring, about an inch in breadth, which 
surrounds tho lower extremity of the rectum, about an inch from the margin of 
tho anus. This muscle is about two lines in thickness, and is formed by an 
aggregation of the involuntary circular fibres of the intestine. It is paler in 
colour, and less coarse in texture, than tho External sphincter. 

The ischio-rectal fossa is situated between the end of the rectum and tho 
tuberosity of the ischium on each side. It is triangular in shape, its base,, directed 
to tho surface of the body, is formed by the integument of tlio ischio-rectal region ; 
its apex , directed upwards, corresponds to the point of division of the obturator 
fas6ia, and the thin membrane given off from it, which covers the outer surface of 
tho Levator ani (ischio-rectal fascia). Its dimensions are about an inch in 
breadth, at the base, and about two inches in depth, being deeper behind than in 
front. It is bounded^ internally , by the Sphincter ani. Levator ani, and Coccygeus 
muscles ; externally , by the tuberosity of tho ischium, and the obturator fascia, 
which covers the inner surface of the Obturator internes mnscle ; in front, it is 
limited by the lino of junction of the superficial and deep perinrcal fascice : and 
Jjehind, by t}ie margin of the Gluttons maximus, and # the great sacoo- sciatic 
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(ligament. This space is filled with a large mass of adipose substance, which 
explains the frequency with which abscesses in £he neighbourhood of the rectum 
burrow to a considerably depth. 

If the subject has been injected, on placing the finger on tho outer wall of this 
fossa, the internal pudic artery, with its accompanying veins and nervo, will be 
felt about an inch and a half above the margin of tho ischiatic tuberosity, but 
approaching nearer the surface as they pass forwards along tho inner margin of 
tho pubic arch. These structures are enclosed in a sheath formed by the obturator 
fascia, the pudic nerve lying below the artery. Crossing the space transversely, 
about its centre, arc the inferior lunmorrhoidal vessels and nerves, brandies of tho 
pudie ; they are distributed to the integument of the anus, and to tho muscles of 
the lower end of the rectum. These vessels arc occasionally of large size, and 
may give rise to troublesome haemorrhage, when divided in the operation of litho- 
tomy, or of fistula in ano. At the back part of this space may be seen a branch 
of the fourth sacral nerve ; and, at tho fore part of the space, a cutaneous branch 
of the perinajal nerve. 

Perineum. 

The pcrinccal spaco is of a triangular form ; its deep boundaries are limited, 
laterally, by the rami of the pubes and ischia, meeting in front at the pubic areli ; 
behind, by an imaginary transverse line, extending between the tuberosities of the 
ischia. The lateral boundaries vary, in the adult, from three inches to three 
inches and a half in length ; and the base from two to three inches and a half in 
breadth ; the average extent of the base being two inches and three-quarters. The 
variations in the diameter of this space are of extreme interest in connection with 
the operation of lithotomy, and tho extraction of a stone from the cavity of tho 
bladder. In those cases where the tuberosities of the ischia are near together, 
it would be necessary to make the incisions in the lateral operation of lithotomy 
less oblique than if the tuberosities were widely separated, and t lie pcrimeal space, 
consequently, wider. Tho perinseum is subdivided by the median raphe into two 
equal parts. Of these, the left is the one in which the operation of lithotomy is 
performed. 

In the middle line, the perinajum is convex, and corresponds to tho bulb of tho 
urethra. The skin covering it is of a dark colour, thin, freoly moveable upon the 
subjacent parts, and covered with sharp crisp hairs which should bo romoved 
before the dissection of the part is commenced. In front of the .anus, a prominent 
line commences, the raphe, continuous in front with the raphe of tho scrotum. 
The flaps of integument corresponding to this spaco having been removed, in the 
manner shown in figs. 392 — 5, the superficial fascia is exposed. 

The Superficial Fascia consists of two layers, superficial and deep, as in other 
regions of the body. 

The superficial layer is thick, loose, areolar in texture, and contains much 
adipose tissuo in its meshes, tho amount of which vanes in different subjects. 
In front it is continuous with the dartos of the scrotum ; behind, it is continuous 
with tho subcutaneous areolar tissue surrounding tho anns ; and, on either side, 
with the same fascia on the inner side of tho thighs. This layer should bo care- 
fully removed, after it has been examined, when the deep layer will be exposed. 

The d#ep layer of superficial fascia (superficial perinatal fascia) is thin, 
aponeurotic in structure, and of considerable strength, serving to bind down the 
muscles of the root of the penis. It is continuous, in front, with the dartos of 
the scrotum ; on either side, it is firmly attached to the margins of the rami of tho 
pubes and ischium/ external to the crus penis, and as far back as the tuberosity of 
the ischium; posteriorly it curves dou# behind the Trans versus pcriium muscles 
to join the lower margin of the deep pcrineeal fascia. This fascia not only covers 
flie muscles in this regioif, but sends down a vertical septum from its under sur- 
face, which separates the back part of the subjacent space into two, being incom- 
plete in £ront. 
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In rupture of the anterior portion of the urethra, accompanied by extravasation 
of urino, the fluid makes its way forwards, beneath this fascia, into the areolar 
tissue of the scrotum, penis, and anterior and lateral portions of the abdomen ; it 
rarely extends into the areolar tissue on the inner side of the thighs, or backwards 
around tho anus. This limitation of the oxtravasated fluid to the parts above- 
named is easy of explanation, when the attachments of the deep layer of the 

393. — The Perineum. The Integument and Superficial Layer of 
Superficial Fascia reflected. * 



superficial fascia aro considered. When this fascia is removed tho muscles con- 
nected with the penis and urethra will be exposed ; those are, in the middle line, 
tho Accelerator urinm ; on each side, tho Erector penis, and behind the Trans- 
vorsus perin mi. 

The Accelerator urince is placed in tho middlo line of the perina?um, immedi- 
ately in front of tho anus. It consists of two symmetrical halves, united along 
the median lino by a tendinous raphe. It arises from tho central tendon of* tho 
perinooum, and from the median raphe in front. From this point its fibres diverge 
like tho plumes of a pen ; the most posterior form a, thin layer, whioh are lost on 
the anterior surface of the triangular ligament ; the middle fibres encircle the bulb 
and adjacent part of tho corpus spongiosum, and join with the fibres of the oppo- 
site side, on tho upper part of tho corpus spongiosum, in a strong aponeurosis ; the 
'anterior fibres, the longest and most distinct, spread out over tho sides of the cor- 
pus cavemosum, to be inserted partly into that body, anterior to the Erector penis ; 
partly terminating in a tendinous expansion, which covers the dorsal vessels of 
tho ponis. The latter fibres are best seen by dividing tho muscle longitudinally, 
and dissecting it outwards from the surface*of the urethra. 

Action . This mascle may serve to accelerate tho flow of the urine or semen 
along the canal of tho urethra. The middle fibres are* supposed, by Krause, to 
assist in the erection of the corpus spongiosum, by compressing the erectile tissuo 
of the bulb. The anterior fibres, according to Tyrrel, also contribute to tho 
* 3 d 2 * 
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erection of the penis, as they are inserted into, and continuous with, the fascia of 
the penis, compressing the dorsal vein during the contraction of the muscle. 

The j Erector Penis covers the unattached part of the crus penis. It is an 
elongated muscle, broader in the middle than at either extremity, and situated on 
either side of the lateral boundary of the perineeum. It arises by tendinous and 
fleshy fibres from the inner surfaco of tho tuberosity of the ischium, bohind the 


394. — The Superficial Muscles and Vessels of the Perineum. 



crus penis, from tho surface of the crus, and from tho adjacent portion of the 
ramus of the pubes. From those points, fleshy fibres succeed, which end in an 
aponeurosis which is inserted into the sido and under surfaco of tho crus penis. 
This muscle compresses tho crus penis, and thus serves to maintain the organ 
eroct. * 

The Transverse Penned is a narrow muscular slip, which passes rnoro or less 
transversely across the back part of tho perinooal space. It arises by a small 
tendon from the inner and fore side of the tuberosity of the ischium, and, passing 
obliquely forwards and inwards, is inserted into the central tendinous point of tho 
perinseum, joining in this situation with tho muscle of the opposito side, tho 
Sphincter ani behind, and the Accelerator urinco in front. 

Between the muscles just examined, a triangular space exists, bounded internally 
by tho Accelerator urines, externally by the Erector penis, and behind by the 
Transversus perincei. The floor of this space is formed by the triangular ligament 
of the urethra (deep perinooal fascia), and, running from behind forwards in it, are 
the superficial porinceal vessels and nerves, the transverse perinooal artery coursing 
along tho posterior boundary of the space, on the Transversus perinooi muscle. 

In the lateral operation of lithotomy, the knife is carried gbliquely acrosq the 
back part of this space, downwards and outwards, into tho ischiorectal fossa, 
dividing the Transversus perinooi muscle and artery, tho posterior fibres of the 
Accelerator urinae, the superficial perinaeal vessels and nerve, and more posteriorly 
the external hemorrhoidal vessels. 
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The superficial and transverse perinceal arteries are described at p. 402 ; and 
the superficial porinoeal and inferior pudendal nerves at pp. 547, 549. 

The muscles of the perinamm in tho female are, the 

Sphincter vagina). Compressor urethra. 

Erector clitoridis. Sphincter am. 

Transversus perinan. Levator ani. 

Coccygeus. 

The Sphincter Vaginae surrounds tho orifice of tho vagina, and is analogous to 
the Accelerator urinao in tho male. It is attached, posteriorly, to the central 
tendon of the perinamm, where it blends with the Sphincter ani. Its fibres pass 
forward on each side of the vagina, to bo inserted . into the corpora cavernosa and 
body of tho clitoris. 

TI10 Erector GliloridU resembles tho Erector ponis in tho male, but is smaller 
than it. 

The Transversus Perince is inserted into the sido of the Sphincter vaginao, and 
tho Levator ani into tho side of tho vagina. The other musclos are precisely 
similar to those in the male. 

The Accelerator urime and Erector penis muscles should now bo removod, when tho 
deep pcrinieal fascia will bo exposed, stretching across tho front part of tho outlet of the 
pelvis. Tho urethra is seen perforating its centre, just bohind tho bulb; and on either 
sid.) is tho crus penis, connecting the corpus caveruosum with tho ramus of the ischium 
and pubos. 


395, — Deep Pcriiunnl Fascia. On tho loft aide, the anterior layer 
has been removod. 



The Deep Peiinceal Fascia (triangular ligament), is a dense membranous 
lamina, which closes the front part of the outlet of the pelvis. It is triangular 
in shape, about an inch and a half in depth, attached above, by its apex, to 
the under surface of tho symphysis pubis and subpubic ligament; and, on eaoh 

side to the rami of the ischium and pubes, beneath the Crura penis. Its inferior 
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margin, or base, is directed towards the rectum, and connected to the central 
tendinous point of the perinneum. It is continuous With the deep layer of the 
superficial fascia behind the Transversus perincei muscle, and with a thin fascia 
which covers the cutaneous surface of the Levator ani muscle. 

The deep perinteal fascia is perforated by the urethra, about an inch below the 
symphysis pubis. The aperture is circular in form, and about threo or four lines 
in diameter. Above this is the aporturo for the dorsal vein of the penis ; and, 
outside the latter, the pudic nerve and artery pierce it. 

The deep peri meal fascia consists of two layers, anterior and posterior : these 
are separated above, but united below. 

The anterior layer is continued forwards, around tho anterior part of the mem- 
branous portion of the urethra, becoming lost upon the bulb. 

The posterior layer is derived from tho pelvic fascia: it is continued backwards 
around the posterior part of tho membranous portion of tho urethra, and the 
oilier surface of the prostate gland. 

If the anterior layer of this fascia is detached on either side, the following 
parts are seen between it and the posterior layer : the subpubic ligament above, 
close to the pubes ; tlio dorsal vein of tho penis ; tho membranous portion of tho 
urethra, and the muscles of the urethra ; Cowper’s glands and their ducts ; the 
pudic vessels and nerve ; the artery. and nerve of tho bulb, and a plexus of veins. 

The Compressor Urefhrce (constrictor urethras), surrounds the whole length of 
the membranous portion of the urethra, and is contained between tho two layers 
of the deep perinceal fascia. It arises, by aponeurotic fibres, from the upper part 
of the ramus of the pubes on each side, to the extent of half or three quarters of 
an inch ; each segment of the muscle passes inwards, and divides into two 
fasciculi, which surround tho urethra from the prostate gland behind, to the 
bulbous portion of the urethra in front ; and unite, at tho upper and lower surfaces 
of this tube, with the muscle of the opposite side, by means of a tendinous raphe. 

Circular Muscular Fibres surround the membranous portion of tho urethra, 
from the bulb in front to the prostate gland behind ; they are placed immediately 
beneath the transverso fibres already described, and are continuous with the cir- 
cular fibres of the bladder. These fibres are involuntary. 

Cowper’s Glands are situated immediately below the membranous portion of tho 
urethra, close behind the bulb, and below the artery of tho bulb (p. 698). 

The Fudic Vessels and Nerves arc placed along the inner margin of tho pubic 
arch (p. 400). 

The Artery of the Bulb passes transversely inwards, from the internal pudic 
along the baso of. the triangular ligament, between the two layers of fascia, accom- 
panied by a branch of the pudic nerve (p. 402). 

If the posterior layer of the deep peril 1 coal fascia is removed, and the crus penis 
of one side detached from the bone, the under or perinmal surface of tho Levator 
ani is brought fully into view. This muscle, with the triangular ligament in front 
of the Coccygeus and Pyriformis behind, closes in the outlet of the pelvis. 

The Levator ani is a broad thin muscle, situated on each side of the pelvis. 
It is attached to the inner surface of the sides of the true pelvis, and, descending, 
unites with its fellow of the opposite side to form the floor of the pelvic cavity. 
* It supports the viscera in this cavity, and surrounds the various structures which 
pass through it. It arises, in front from the posterior surface of the body and 
ramus of the pubes, on the outer side of the symphysis ; posteriorly, from tho 
inner surface of the spine of the ischium : and between these two points, from 
the angle of division between the obturator and rocto- vesical layers of tho pelvic 
fascia at their under part : the fibres pass downwards to the middle line of the 
floor of the pelvis, and are inserted, tho most posterior fibres into the sides of the 
apex of tho coccyx ; those* placed more anteriorly unite with the muscle of the 
opposite side, in a median fibrous raphe, which extends between the coccyx and. 
the margin of the anus. The middle fibres* which form the larger portion of the 
musolef are inserted into the side of the rectum, blending with the fibres of the 
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Sphincter muscles ; lastly, the anterior fibres, the longest, descend upon tho side 
of the prostate gland to unite beneath it with the musclo of the opposite side, 
blending with the fibres of tho external sphincter and Transversus perincoi muscles,- 
at the tondinous centre of the perimeum. 

The anterior portion is occasionally separated from tho rest of tho muscle by 
cellular tissue. From this circumstance, as well as from its peculiar relation with 
tho prostate gland, descending by its side, and surrounding it as in a sling, it has 
been described by Santorini and others as a distinct muscle, under the name of tho 
Levator prostatce . In the female, tho anterior fibres of the Lovator ani descend 
upon the sides of tho vagina. 

Relations . By its upper or pelvic surface with the recto-vesical fascia, which 
separates it from the viscera of the pelvis and from the peritoneum. By its outer 
or perinwal surface , it forms tho inner boundary of tho ischio-rectal fossa, and 
is covered by a quantity of fat, and by a thin layer of fascia continued from the 
obturator fascia. Its posterior border is continuous with the Ooccygeus muscle. 
Its anterior border is separated from the musclo of the opposite side by a triangular 
space, through which the urethra, and in the female tho vagina, passes from tho 
pelvis. 

Actions. This muscle supports the lower end of tho rectum and vagina, and also 
the bladder during the efforts of expulsion. 

Tho Coccjigeus is situated behind and parallel with tho preceding. It is a 
triangular plane of muscular and tendinous fibres, arising, by its apex, from the 
spine of the ischium and lesser sacro-sciatic ligament, and inserted, by its base, 
into the margin of the coccyx and into tho sido of the lower piece of the sacrum. 
This muscle is continuous with the posterior border of the Levator ani, and closes 
In the back part of the outlet of tho pelvis. 

Relations. By its inner or pelvic surface , with the rectum. By its external 
surface , with the lesser sacro-sciatic ligament. By its posterior border, with tho 
Pyriformis. 

Action. The Coccygei muscles raise and support the coccyx, after it has been 
pressed backwards during defecation or parturition. 

Position of the Viscera at the Outlet of the Pelvis. Divide the central tendinous point of tho 
perineum, separate the rectum from its connoctious by dividing the fibres of the Levator 
ani, which descend upon the sides of the prostfite gland, and draw the gut backwards towards 
the coccyx, when the under surface of the prostate gland, tho neck and base of the bladder, 
the vesiculco seminales, and vasa deferentia will be exposed. 

The Prostate Gland is placed immediately in front of tho neck of tho bladder, 
around the prostatic portion of the urethra, its base being turned backwards, and 
its under surface towards the rectum. It is retained in its position by the Levator 
prostate and by tho pubo-prostatic ligaments, and is invested by a dense fibrous 
covering, continued from the posterior layer of the deep peri meal fascia. The 
longest diameters of this gland tiro in the antero-posterior direction, and trans- 
versely at its base ; and hence the greatest extent of incision that can bo made in 
it without dividing its substance completely across, is obliquely outwards and 
backwards. This is tho direction in which the incision is made through it in 
the operation of lithotomy, the extent of which should seldom exceed an inch in 
length. The relations of the prostate to the rectum should be noticed : by means 
of the finger introduced into tho gut, the surgeon detects enlargement or other 
disease of this organ ; he is enabled also, by the same means, to direct tho point of 
a catheter when its introduction is attended with much difficulty, either from 
injury or disease of the membranous or prostatic portions of the urethra. 

Behind tho prostate is the posterior surface of the neck and base of the bladder ; 
a small triangulaf* portion of this organ is seen, bounded, in front by the prostate 
gland ; behind, by the recto-vesical fold of tho peritoneum ; on either side, by the 
•vesicuko seminales and vasa deferentia ; and separated from direct contact with the 
rectum by the recto-vesical fascia. The relation of this portion of th^ bladder to 
the rectum is of extreme interest to tho surgeon. In coses of retention of urine 
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this portion of the organ is found projecting into the rectum, between three and 
four inches from the margin of the anus, and may be easily perforated during life 
without injury to any important parts ; this portion of the bladder is, consequently 

396. — A View of the Position of the Viscera at the Outlet of the Pelvis. 



frequently selected for the performance of tho operation of tapping tho bladder. T 1 
the finger is introduced into tho bowel, tho surgeon may, in somo cases, learn tlio 
position, as well as the size and weight, of a calculus in the bladder; and in tho 
operation for its removal, if, as is not unfrequentlytlio case, it should bo lodged 
behind an enlarged prostate, it may be displaced from its position by pressing 
upwards the base of tho bladder from the rectum. 

Parts concerned in the Operation of Lithotomy . Tho triangular ligament must 
bo replaced and the rectum, drawn forwards so as to occupy its normal position. 
The student should then consider tho position of tho various parts in reference to 
the lateral operation of lithotomy. This operation is performed on tho left side 
of the perinceum, as it is most convenient for tho right hand of the operator. A 
staff having been introduced into the bladder, the first incision is commenced ' 
midway between the anus and tho back of the scrotum (i.e., in an orbinary adult 
perinomm, about an inch and a half in front of the anus), a little on the left side of 
" the rapho, and carried obliquoly backwards and outwards to midway between the 
anus and tuberosity of the ischium. The incision divides the integument and 
superficial fascia, the external htemorrhoidAl vessels and nerves, and tho superficial 
and transverse porinaoal vessels; if the fore-finger of the left hand is thrust 
upwards and forwards into the wound, pressing at the samo time the rectum 
inwards and backwards, tho staff may be felt in the membranous portion of the 
urethra. The finger is fixed upon tho staff, and the structures covering it are 
divided with the point of itlie knife, which must be directed along the groove 
towards the bladder, tho edge of tho knife being carried outwards and backwards, 
dividing in its course the membranous portion of the urethra, and part*of the left 
lobe of the prostate gland, to the extent of about an inch. Tho knife is then 
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withdrawn, and tho fore-finger of the left hand passed along the staff into the 
bladder; tho staff having been withdrawn, and the position of tho stone ascer- 
tained, the forceps are introduced over the finger into the bladder. If tho stone 
is very large, tho opposite side of the prostate may be notohed before tho forceps 
aro introduced ; the finger is now withdrawn, and tho blades of tho forceps opened 
and made to grasp tho stone, which must be extraoted by slow and cautious un- , 
dulating movements. 

Parts divided in tlio operation. Tho various structures divided in this operation 
are as follows the integument, superficial fascia, external hremorrhoidal vessels 
and nerves, the posterior fibres of tho Accelerator urineo, the Transvcrsus perinroi 
muscle and artory (and, probably, the superficial perinceal vessels and nerves), tho 
deep peri n ceal fasoia, tho anterior fibres of tho Levator ani, part of the Compressor 
urethrae, the membranous and prostatio portions of tho urethra, and part of tho 
prostate gland. * 

397. — A Transverse Section of the Pelvis ; showing tho Pelvic Fascia. 



Porta to he avoided in the operation. In making tho necessary incisions in tho 
perinffium for tho extraction of a calculus, the following parts should bo avoidod. 
The primary incisions should not bo made too near tho middle lino, for fear of 
wounding the bulb of the corpus spongiosum or the rectum ; nor too far externally,^ 
otherwise tho pudic artery may be implicated as it ascends along the inner border 
of the pubic arch. If tho incisions aro carried too far forward the artery of tho 
bulb may be divided ; if carried too far backwards, the entire breadth of the 
prostate and neck of the bladder may be cut through, which allows the urino to 
become infiltrated behind the pclvio fascia into the loose cellular tissue between 
the bladder and rectum, instead of escaping externally ; diffuse inflammation is 
consequently setup, and peritonitis from the close proximity of the recto-vesical 
peritoneal fold is the consequence. 1$ on the contrary, the prostate is divided in 
.front of the base of tho gland, the urine makes its way externally, and there is 
less danger of infiltration taking place. » - 

During tho operation it is of great importance that the finger should be passed 
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into tho bladder before the staff is removed ; if this is neglected, and the incision 
made through the prostate and neck of the bladder be too small, great difficulty 
may be experienced in introducing the finger afterwards ; and in the child, where 
the coimections of the bladder to the surrounding parts are very loose, the force 
made in the attempt is sufficient to displace the bladder up into the abdomen, out 
- of the r f eacli of tho operator. Such a proceeding has not Unfrequently occurred, 
producing tho most embarrassing results, and total failure of the operation. 


398. — Side View of the Pelvic Visrers of the Male Subject, showing the Pelvic 
and Perimral Fasciie. 



It is necessary to bear in rqind that tho arteries in the perintoura occasionally 
take an abnormal course. Thus the artery of the bulb, when it arises, as sometimes 
happens, from the pudic, opposite the tuber ischii, is liable to be wounded in the 
operation for lithotomy, in its passage forwards to the bulb. The accessory pudic 
may bo divided near the posterior border of the prostate gland, if this is completely 
cut across : and the prostatic veins, especially in people advanced in life, are of 
largo size, and give rise, when divided, to troublesome hemorrhage. 

Pelvic Fascia. 

» ♦ 

The pelvic fascia (fig. 399) is a thin membrane which lines tho whole of tho cavity 
of the pelvis, and i9 continuous with the transversalis and iliac fascie. *It is attached 
to the brim of the pelvis for a short distance at tho side of tho cavity, and to the 
inner surface of the bone round the attachment of the Obturator intemus. At 
the posterior border' of this muscle, it is continued backwards as a very thin 
membrane in front of the Pyriforinis muscle and sacral nerves, behind the branches 
of the internal iliac artery and vein which perforate it, to the front of the sacrum. 
In front, it follows the attachment of the Obturator internus to the bone, arches 
beneath the obturator vessels, completing the orifice of the obturator canal, and* 
at the front of the pelvis is attached to the lower part of the symphisis pubis ; 
being continuous below tjho pubes with the fascia of the opposite side so as to 



band ; this marks the attachment of the Lovator ani musclo to tho pelvic fascia, 
and corresponds to its point of division into two layers, tho obturator and rectc- 
yosical. 

The obturator fascia descends and covers the Obturator interims musclo. It 
is a direct continuation of tho pelvic fascia below tho white lino above mentioned, 
and is attached to tho pubic arch and to tho margin of the great sacro- sciatic 
ligament. This fascia forms a canal for tho pudic vessels and nerve in their pas- 
sago forwards to the perinoeum, and is continuous with a thin membrane which 
covers the perinuoal aspect of the Levator ani muscle, called the ischio-redal (anal) 
fascia. 

The recto-vesical fascia (visceral layer of the pelvic fascia) descends into the 
pelvis upon tho tipper surface of tho Levator ani musclo, and invests the prostate, 
bladder, and rectum. From the inner surface of fho symphysis pubis a short 
» rounded band is continued to the upper surface of the prostate and neck of the 
bladder, forming the pubo-prostatic or anterior true ligaments of the bladder. At 
the side, this fascia is connected to the side of the prostate, enclosing this gland 
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and the vesical prostatic plexus, and is continued upwards on the surfaco of tho 
bladder, forming the lateral true ligaments of the organ. Another prolongation 
invests the vesiculae seminales, and passes across between the bladder and rectum, 
being continuous with the same fascia of the opposite side. Another thin pro- 
longation is reflected round tho surface of tho lower end of the rfcctum. Tho 
Levator aid muscle arises from the point of division of the pelvic fascia ; tho 
visceral layer of the fascia descending upon and being intimately adherent to the 
upper surface of the muscle, while the under surface of tho muscle is coyered by 
a thin layer derived from the obturator fascia, called the ischio-rectal or anal 
fascia. In the female, the vagina perforates the recto- vesical fascia, and receives 
a prolongation from it. 
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Abdomen, 610; apertures found in, 010; 
boundaries of, OJ0; lymphatics of, 457; 
muscles of, 240; regions of, 017; viscera 
of, 617 

Abdominal aorta, 384; branches of, 387; 
surgical anatomy of, 380 ; muscles, 240 ; 
ring external, 247, 721, internal, 721; 
viscera, position of, 617 
Abduceus nerve, 490 
Abductor indicis muscle, 285 
Abductor minimi digiti muscle (hand), 284, 
(foot), 317 

Abductor pollicis muscle (hand), 282, (foot), 
317 

Aberrant duct of testis, 704 
Absorbent glands, 419 
Absorbents, 419 
Accelerator urinae muscle, 739 
Accessorii orbicularis oris, 214 
Accessorius ad sacro-lumbalum muscle, 212 
Accessorius pedis, 318 
Accessory obturator nerve, 543 ; palatine 
canals, 51 ; pudie artery, 101 
A cor v ulus cerebri, 488 
Acetabulum, 117 

Acromial end of clavicle, fracture of, 287 
Acromial nerves, 525 ; region, muscles of, 
205 ; thoracic artery, 370 
Acromio-clavicular joint, 170 
Acromion process, 89 ; fracture of, 287 
Actions of muscles. See each Group of 
Muscle x 

Adductor brevis muscle, 299; longus muscle, 
209 ; magnus muscle, 299 ;. pollicis muscle, 
(hand), 284, (foot), 319 
Adipose tissues, xlv 
AIForeift vessels of kidney, 088 
Aggregate glands, G28 
Air-coils, 682 
Air-sacs of lung, G82 
Also of vomer, 5 1 

Alar ligaments of knee, 192; thoracic 
artery, 370 

Alimentary canal, 001 ; subdivisions of, 024 
Allantois, evi 

Alveolar artery, 340 ; process, 47, 50 
Alveoli of lower jaw, 50; of upper jaw, 47 ; 

formation of, 007 ; of stomach, 024 
Amnion, evi 
Amphiarthrosis, 140 

Ampulhe of semicircular canals, 594; of 
tubuli lactifcri, 718 
Amygdalic, Oil ; of cerebellum, 491 
Anal fascia^ 747 
Anastomosis of arteries, 324 
Anastomotica ma^na of brachial, 375, of 
femoral, 412 

Anatomical neck of humerus, 92; fracture 
of, 287 

Anconeus muscle, 278 1 


Andcrscb, ganglion of, 516 
Aneurisms of abdominal aorta, 380; of arch 
of aorta, 329 ; of thoracic aorta, 383 
Angle of jaw, 5 ; of pubes, 110 ; of rib, 80 ; 
sacro-vertebral, 13 

Angular artery, 341 ; movement, 148; pro- 
cess, external, 27 ; internal, 27 ; vein, 425 
Animal constituent of bone, liii 
Anltlo joint, 194; relations of tendons and 
vessels to, 190 

Annular ligament of radius and ulna, 177; 
of wrist, anterior, 281 ; posterior, 281 ; 
of ankle, anterior, 314; external, 815; 
internal, 315; of stapes, 592 
Annulus ovalis, 053 
Anomalous muscle, 212 
Anterior annular ligament (wrist), 281 ; 
(ankle), 314 ; chamber of eye, 579 ; crural 
nerve, 543; dental canal, 48; ethmoidal 
cell,*, 41 ; i'ontanelle, 42; fossa of skull, 
(H ; nasal spine, 48 ; palatine ennui, 47, 06 ; 
palatine fossa, 47, 66; region of skull, 09 ; 
triangle of neck, 347 
Antihelix, 585 ; fossa of, 585 
Antitragicus muscle, 586 
Antitragus, 585 
Antrum of Highmore, 46 
Anus, 736; development of, cxxiv; muscles of, 
737 

Aorta, 325; development of, exx; abdominal, 
881; branches of, 887 ; surgical anatomy 
of, 380 

Aorta, Arcli of, 325; ascending part of, 
820 ; branches of, 829 ; descending part of, 
822 ; peculiarities of, 328 ; peculiarities of 
branches of, 329; sinuses of, 820; surgical 
anatomy of, 320; transverse portion of, 327 
Aorta, descending, 882; thoracic, 383; tho- 
racic branches of, 383; surgical anatomy 
of, 383 

Aortic opening of diaphragm, 257 ; of heart, 
657 ; plexus, ,500 ; semilunar valves, 657 ; 
sinuses, 657 

Aponeurosis, 203; of deltoid, 264; of ex- 
ternal oblique in inguinal region, 720; 
infra- spi no us, 276; of occipito-frontalis, 
207 ; subscapular, 265 ; of soft palate, 611 ; 
supra-spinous, 206 ; vertebral, 239 ' 

Apophyses, lxix 

Appendages of eye, 581 ; of skin, xciii ; ot 
uterus, 714 

Appendices, epiploic®, 621 
Appendix of right auricle, 652; of left 
auricle, 653 ; vermiformis, 029 
Aqua labyrinthi, 598 

Aquseductus cochleae, 33, 596; vestibuli, 33, 
589 ; Faltopii, 33, 589 ; Sylviij 488 
Aqueous chamber, epithelial lining of, 570 ; 

humour, 578 ; secreting membrane of, 579 
Arachnoid of tyruin, 408 ; of card, 461 
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Arantii corpora, <355, 667 
Arbor vitm uterinus, 718 ; vitas of cerebel- 
lum, 402 

Arch of aorta, 825 ; peculiarities of, 828 ; 
branches of, 329 ; surgical anatomy, 320 ; 
of pubes, 120; of a vertebra, 2; supra- 
orbital, 27 ; crural or femoral, 720 ; palmar 
superficial, 380 ; palmar deep, 370; plantar, 
421 ; zygomatic, (38 

Arches, pharyngeal, cxiii : aortic (foetal) cxx 
Arciform fibres of medulla oblongata, 475 
Area, germinal, cii 
Areola of breast, 717 

Arm, back of muscles of, 269; front of 
muscles of, 208 ; arteries of, 371 ; bones 
of, 91; fascia of, 208; lymphatic glands 
of, 453 ; lymphatics of, 454 ; superficial, 
264 ; nerves of, 627 ; veins of, 434 
Arnold’s nerve, 519 ; canal for, 33 ; ganglion, 
514 

Arterift centralis retime, 354 
Arterire receptaculi, 352 
Arteries, development of, cxx 
Arteries, General Anatomy of, lxxxi ; anas- 
tomoses of, lxxxiv ; capillary, 324 ; dis- 
tribution of, 824 ; mode of division, 324 ; 
mode of origin of branches, 324 ; nerves 
of, lxxxiv ; sheath of, lxxxiii ; structure of, 
lxxxi ; subdivision of, 324 ; systemic, 324 ; 
vessels of, lxxxiii 

Arteries or Artery, accessory pudic, 401 ; 
acromial thoracic, 370; alar thoracic, 
370 ; alveolar, 346 ; anastomotiea mng- 
na of brachial, 376; of femoral, 412; 
angular, 341 ; anterior cerebral, 366 ; 
anterior choroid, 860; anterior ciliary, 
364 ; anterior cotbmunicaling, 350 ; an- 
terior intercostal, 884; anterior spinal, 
302 ; aorta, 335, abdominal, 385, arch 
of, 325, ascending part, 320, descending 
part, 328, transverse portion, 327, tho- 
racic, 383; articular, knee, 414 ascend- 
ing cervical, 803 ; pharyngeal, 342 ; au- 
ricular anterior, 343, posterior, 342; 
axillary, 307 ; azygos of knee, 41 5 
barilar, 302 ; brachial, 371 ; bronchial, 384, 
071 ; buccal, 340 ; of bulb, 402 
calcaneal internal, 421 ; carotid common, 
332, external, 330, internal, 850 ; carpal 
ulnar, 382 ; carpal radial, 377 ; of ca- 
vernous body, 402 ; centralis retinre, 
354; cerebellar, 803; cerebral, 355, 
363 ; ascending cervical, 303 ; ascending 
pharyngeal, 303; superficial, 304; prin- 
ceps, 34?; profunda, 300 ; choroicl an- 
terior, 356 ; posterior, 302 ; ciliary, 354 ; 
circle of Willis, 303; cireumilox, of 
arm, 371 ; of thigh, 411 ; iliac, 400 ; super- 
5 ficial, 410; cochlear, 599; coccygeal, 
403 ; colica dextra, 391 ; media, 391 ; 
sinistra, 302; coeliac axis, 387; comes 
nervi ischindici, 403; phrenici, 305; 
common carotid, 332 ; iliac, 395 ; com- 
municating anterior cerebri, 350 ; poste- 
rior cerebri, 85(5 ; communicating branch 
of ulnar, 382 ; coronary of heart, 330 ; 
of lip, 340; cremasteric, 400; crico- 
thyroid, 387 ; cystic, 389 - 

deep branch of ulnar, 382 ; cervical, 360; 
palmar arch, 370 ; temporal, 340 ; do- 


Arteries or Artery ( continued ) 

. ferent, 399 ; dental inferior, 345 ; supe- 
rior, 346; descending aorta, 383, pala- 
tine, 347 ; digital plantar, 421 ; digital 
of ulnar, 382 ; dorsal of penis, 402 ; of 
scapula, 370 ; dorsalis hallucis, 418 ; in- 
dicis, 878, linguae, 338, pedis, 417, polli- 
cis, 378 

epigastric, 405 ; superior, 365, superficial, 
410 ; ethmoidal, 354 ; external carotid, 
330, plantar, 421 , iliac, 404 < 

facial, 839; femoral, 400; deep, 410; 
frontal, 354 

gastric, 387, .‘189 ; gastrp-duodenalis, 388 ; 
gastro-epiploica dextra, 388, gastro-epi- 
ploica sinistra, 890 ; gluteal, 403 ; infe- 
rior, 404 

helicine, 700 ; h Hemorrhoidal external, 402, 
middle, 399, superior, 393 ; hepatic, 887 ; 
hyoid branch oi lingual, 389, of superior 
thyroid, 387 ; hypogastric in foetus, 
899, 001 

ileo-colic,890; iliac common, 400, external, 
401, internal, 397; ilio lumbar, 404; 
inferior cerebellar, 3(52, dental, 345, 
labial, 340, laryngeal, 337, mesenteric, 
892, profunda, 374, pyloric, 388, thy- 
roid, 803; infraorbital, 840; innomi- 
nate, 880 ; intercostal, 884; anterior, 305; 
superior, 8(50; internal auditory, 699; 
carotid, 350, iliac, 397, mammary, 805, 
maxillary, 344, plantar, 421 ; interos- 
seous ulnar, 381, of fool, 418, of hand, 
381 ; iutestim tenuis, 390 

labial inferior, 340; lachrymal, 353; la- 
ryngeal superior, 837, inferior, 837 ; 
Jatoral sacral, 404, spinal, 3(52, lateralis 
nasi, 341 ; lingual, 838; long ciliary, 
854, thoracic, 870; lumbar, 394 

malleolar, 417 ; mammary internal, 865 ; 
masseteric, 840; maxillary internal, 
344; median of fore-arm, 880, of spinal 
<iord, 302; mediastinal, 305; posterior, 
384; meningeal anterior, 352, middle, 
315, small, 316; from occipital, 341 ; 
from pharyngeal, 342; from vertebral, 
3(51 ; mesenteric inferior, 891, superior, 
890 ; metacarpal, 378 ; metatarsal, 418 ; 
middle cerebral, 85(5 ■, sacral, 394 ; 
musculo-phrenic, 305; mylo-hyoid, 

nasal, 347, of ophthalmic, 354, of septum, 
340 ; nutrient of humerus, 375, femur, 
408, fibula, 421 ; radius, 381, tibia, 421, 
ulna, 381 

obd unitor, 899 ; occipital, 841 ; oesopha- 
geal, 384 ; ophthalmic, 352; orbital, 345 ; 
ovarian, 893 

palatine, ascending, 340, descending, 347, 
posterior, 347, of pharyngeal, 343 ; pal- 
mar arch, superficial, 380, deep, 370 ; 
palmar interossei, 379; palpebral, 854; 
pancreatic, 389 ; pan crentico-duoden alia, 
389, inferior, 390 ; perforating, of band, 
379, of thigh, 411, of foot, 421, of inter- 
costal, 305, plantar, 421 ; pericardiac, 
305, 383, permaoal, superficial, 402, 
transverse, 402 ; peroneal, 420, anterior, 
421; pharyngea nscendons, 342; phre- 
nic, 893 ; popliteal, 412 ; posterior an- 
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Arteries or Artery ( continued ) 

ricular, 342, cerebral, 363, communicat- 
ing, 360, meningeal, from vertebral, 301, 
palatine, 347 ; princops cervicis, 342, 
pollicis, 378 ; profunda of arm, inferior, 
376, superior, 374, cervicis, 366, femoria, 
410; pterygoid, 346; pterygo-palatine, 
347 ; pudic, deep external, 410 ; super- 
ficial external, 410, internal, 400 ; pul- 
monary, 422, 682 ; pyloric inferior, 388 ; 
of hepatic, 388 

radial, 376; radialis indicia, 370; ranine, 
338; recurrent interosseous, 382; ra- 
dial, 377 ; ulnar anterior, 380, posterior, 
380 ; tibial, 419 ; renal, 393 
sacral lateral, 404 ; middle, 394 ; scapular 
posterior, 304 ; sciatic, 402 ; short ci- 
liary, 364 ; sigmoid, 392 ; spermatic, 
393, 702 ; spheno-palatine, 347 ; spinal 
anterior, 362 ; lateral, 362 ; posterior, 
362 ; median, 362 ; splenic, 389 ; sterno- 
inastoid, 337 ; stylo-mastoid, 342 ; sub- 
clavian, 366 ; sublingual, 338 ; sub- 
maxillary, 340; submental, 340; sub- 
scapular, 370 ; superficial cervical, 364 ; 
circumflex iliac, 410 ; perinmal, 402 ; 
palmar arch, 380, supcrficialis volte, 
377 ; superior cerebellar, 363, epigastric, 
366, luemorrhoidal, 392, intercostal, 3(56, 
laryngeal, 337, mesenteric, 390, profunda, 
374, thoracic, 370, thyroid, 337 ; supra- 
orbital, 364, suprarenal, 393, supra- 
scapular, 364: sural, 414 
tarsal, 418; temporal, 343, anterior, 343; 
deep, 340, middle, 343, posterior, 343 ; 
thoracic, acromial, 370, alar, 370, aorta, 
383, long, 370, superior, 370; thyroid 
axis, 363; thyroid inferior, 363 ; middle, 
330, 331 ; superior, 337 ; tibial anterior, 
416, posterior, 419, recurrent, 41 7 ; ton- 
sillitic, 340; transverse facial, 343; 
transversalis colli, 364 ; tympanic, from 
internal carotid, 362, from internal max- 
illary, 346 

ulnar, 379 ; recurrent anterior, 380, pos- 
terior, 380, umbilical in foetus, 399, 601, 
uterine, 394) 

vaginftl, 399 ; vnsa aberrant! a, of arm, 373, 
brovia, 390, intestini tenuis, 390 ; ver- 
tebral, 361, vesical inferior, 309, middle, 
399, superior, 399 ; vestibular, 699 ; 
Vidian, 347 

Arthrodia, 146 

Articular arteries (knee), from popliteal, 
414 

Articular cartilage, xlvii 

Articular lamella of bone, 144 ; processes 
of vertebras, 3 

Articulations in general, 143; different 
kinds of, 147 

■ acromio-clavicular, 170; ankle, 194; astra- 
galo-caleaneal, 197 ; astragalo-scaphoid, 
199; atlo-axoid, 163^ 
calcaneo-astragaloid, 197; calcanco-cuboid, 
198, calcaneo-scaphoid, 198; carpo- 
metacarpal, 183 ; carpal, 181, classifica- 
tion of, 146 ; dbccygeal, 167 ; costo-ster- 
nal, 102; costo-transv erse, 100, costo- 
vertebral, 169 
• elbow, 174 


Articulations (continued) 
femoro-tibial, 189 
hip, 102 

immoveable, 146 
knee, 188 

metacarpal, 176 ; metacarpo-phalangeal, 
185; metatarso-pbalangeal, 201 ; meta- 
tarsal, 200 ; mixed, 146 ; moveable, i 46 ; 
movements of, 148 

occipito-atloid, 160; occipito-axoid, 156; 
pelvis, 165 ; pelvis with spine, 164 ; pha- 
langes, 186; pubic, 167 
radio -carpal, 180; radio-ulnar, inferior, 
178, middle, 177, superior, 177 
sacro-coccygeal, 107; snero-iliac, 165; 
sac ro- sciatic, 165 ; sacro-vertebral, 164; 
scapulo-clavicular, 170 ; scapulo-humo- 
ral, iJ2 ; shoulder, 172 ; sterno-clavicu- 
lar, 168; of sternum, 163 
tarso-metatarso], 200; tarsal, 197, tem- 
poro-maxillary, 157 : tibio-fibnlar, in- 
ferior, J94, middle, 193, superior, 193, 
of tympanic bones, 691 
vertebral column, 149 
wrist, 178 

A ry tieno-epiglottideus superior, C70, inferior, 
- 670 

Ary tamo-epiglottidean folds, 007 
Arytenoid cartilages, 605; glands, 671 
Arytenoid muscle, 669 
Ascending colon, 630 

Ascending palatine artery, 340 ; pharyngeal, 
artery, 343 

Astragalus, 136; development of, 142 
Atlas, 4 ; development of, 1 1 
Atlo-axoid articulation, 153 
Atrabiliary capsules, G90 
Attollens aurem muscle, 207. 

Attrahens aurem muscle, 207 
Auditory canal, 687 

Auditory meatus, external, 31, internal, 32, 
nerve, 497, 599 ; process, 32 
Auricle of ear, 684 ; cartilage of, 585 ; liga- 
ments of. 585 

Auricle of heart, left, 655, appendix of, 055, 
sinus of, 055 ; right, 652, openings in, 652, 
valves in, 653, sinus of, 652, septum of, 
651, 656 

Auricular artery, posterior, 342, anterior, 
343; fissure, 33, 66; lymphatic glands, 
451 ; nerve of vagus, 519, posterior, from 
facial, 502; veins, anterior, 427, posterior, 
427 ; surface of sacrum, 14 
Auricularis inagnus nerve, 525 
Auriculo- temporal nerve, 513 
Auriculo-ventricular groove of heart, 651 ; 

opening, left, 657 ; opening, right, 054 
Axes of the pelvis, 1 20 
Axilla, 366 ; dissection of, 255 • 

Axillary artery, 367 ; peculiarities, 369 ; sur- 
gical anatomy of, 309; branches of, 370; 
lymphatic glands, 464; space, 366; vein, 
436 

Axis, or second vertebra, 5 ; development 
of, 11 

Axis, rerebro-spinal, 403, coeliac, 387 thy- 
roid, 363 

Axis, cylinder of nerve tubes, Jxvi 
Azygos artery, articular, 115 Veins, 438; 
uvuhe muscle, 231 
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Back, muscles of, first layer, 235; second 
layer, 23G ; third layer, 237 ; fourth layer, 
240; fifth layer, 243 
Ball and socket joint. See Enarthrodia 
Bartholine, duct of, 613 ; gland of, 701) 

Base of brain, 484 ; of skull, 01 ; oxternal 
surface, 64, internal surface, 61 
Basilar artery, 362 ; process, 21 ; suture, 50 
Basilic vein, 434, median, 435 
Basio-glossus muscle, 227 
Basis vertebrarmn vena;, 430 
Bauhiu, valve of, 030 

Beale, l)r., on terminations of motor nerves, 
lxxx ; his researches on the liver, 040 
Bend of elbow, 372 

Biceps muscle of arm, 200 ; of thigh, 305 

Bicipital groove, 02 

Bicuspid teeth, 004 * 

Biliary ducts, 640, 641 ; glands of, 042 ; 

structure of, 642 
Biventer cervicis muscle, 243 
Bladder, 001 ; ligaments of, 002, trigone 
of, 003, vessels and nerves of, 003 ; female, 
710 

Blastodermic membrane, civ 
Blood, General Anatomy of \ xxxvii j glo- 
bules, xxxvii 

Blood, circulation of, in adult, 051, in foetus, 
600 

Body of a tooth, 003 ; of a vertebra, 3 
Bone, General Anatomy of, 1 ; animal con- 
stituent of, xliii ; apophyses of, lix ; arti- 
cular lamella of, 104; canaliculi of, lii ; 
cancellous tissue of, 1 ; cells, liii; chemical 
analysis of, liv ; compact tissue of, 1 ; 
diploo of, xxxi; development of, lv; 
earthy constituent of, 1 ; eminences and 
depressions- of, 22; epiphyses of, lix; 
growth of, lvii; Haversian canals of, lii ; 
systems of, liii ; spaces of, liii ; inorganic 
constituent of, 1 ; lacumo ? of, lii ; lamelhe 
of, lii ; lymphatics of, li ; marrow of, 1 ; 
medullary canal of, li ; medullary mem- 
brane of, li ; microscopic appearances, lii ; 
nerves of, li ; organic constituent of, 1; 
ossification of, lv; ossific centres, number 
of, lix; periosteum of, 1; spongy tissue 
of, 1 ; vessels of, li 

Bones, forms of, viz. long, short, lint, mixed, 
irregular, 1 ; number of, in ‘the body, 1 
Bones oh Bone, Descriptive Anatomy of, 8 ; 
astragalus, 1315; atlas, 4; axis, 7 
calcaiic'um, 135; carpal, 103 ; clavicle, 84; j 
coccyx, 10; cranial, 10; cuboid, 136; 
cuneiform of carpus, 104 ; of tarsus, 145 
ear, 500 ; ethmoid, 30 
facial, 43 ; femur, 121 ; fibula, 131 ; fron- 
, tal, 20 

hand, 103 ; humerus, 01 ; hyoid, 74 
ilium, 112; incus, 501 ; inferior maxillary, 
55; turbinated, 53; innominate, 112; 
ischium, 116 

lachrymal, 48; lesser lachrymal, 48, lingual, 
a J4 * * 

magnum, 108 ; malar, 40 ; malleus, 501 ; 
maxillary, inferior, 55 ; superior, 50 ; 
metacarpal, 100; metatarsal, 141 
nasal, 53. 

occipital, 20 ; orbicular, 501 
palate, 51 patella, 127 ; parietal, 23 


Bones or Bone ( continued) 

el vie, 112; phalanges, of foot, 141, of 
and, 112; pisiform, 106; pubic, 116 
radius, 101 ; ribs, 79 

sacrum, 12 ; scaphoid of carpus, 104, of 
tarsus, 138; scapula, 86; semilunar, 
104 ; sesamoid, 145 ; sphenoid, 84 ; 
sphenoidal spongy, 139; stapes, 591; 
sternum, 75 ; superior maxillary. 44 
tarsal, 133 ; temporal, 20 ; tibia, 128 ; tra- 
pezium, 106; trapezoid, 106 ;-'triq astral, 
42 ; turbinate, superior, 41, middle, 41, 
inferior, 53 ; tympanic, 34 
ulna, 96 ; unciform, 108 
vertebra dentata, 5, prominens, 6; ver- 
tebra cervical, 3, dorsal, 6, lumbar, 0, 
vomer, 54 
Wormian, 42 

Bone, articular lamella of, 144 
Bowman, on structure of kidney, 080 
Brachia of optic lobes, 488 
Brachial artery, 371, branches of, 374, pecu- 
liarities of, 372, surgical anatomy or, 373 ; 
lymphatic glands, 454 ; plexus, 527 ; re- 
gion, posterior, muscles of, 278, 270, ante- 
rior, 271, 274 ; veins, 435 
Brachialis an tic us muscle, 200 
Brain, General Anatomy of, lxviii ; develop- 
ment of, cxiv 

Brain,’ 460; base of, 477 ; dura mater of, 
467; interior of, 480; lobes of, 477; 
membranes of dissection, 460; subdivision 
into parts, 4(50; upper surface of, 475, 
weight of, 474 

Bk\unis et Bouchard, table of develop- 
ment of fustua from, cxxxi 
Breasts, 717 
Brim of pelvis, 119 

Broad ligaments of uterus, 712, formation of, 
610 ^ 

Bronchi, right and left, G72, septum of, 672, 
in lung, 680 

Bronchial arteries, 384, (583; lymphatic 
| glands, 461; septum, 672; veins, 430, 
683; tubes, see Bronchi 
Brunner’s glands, 628 
| Bubonocele, 726 

Buccal arteries, 34(5 ; glands, 602 ; lympha- 
tic glands, 451 ; nerve of facial, 503, of 
inferior maxillary, 512 ; veins, 427 
Buccinator muscle, 215 
Bulb, artery of, 402; of corpus cavernosum, 
000; of corpus spongiosum, 609; olfac- 
tory, 405 

Bulbi vestibuli, 710 

Bulbous portion of urethra, 005 

Bulbs of the fornix, 485 

Burns, ligament of, 731 

Bursae mucosa), 145 

Bursal synovial membranes, 145 

Bursae of shoulder, 173 ; of ham, 413 

Caecum, 629 

Calamus scriptovius, 471 
Calcanean arteries, internal, 421 
Calcaneo-astragaloid ligaments, 107 
Calcaneo-cuboid ligauienfe, 197 
Calcaneo-scaphoid ligaments, 1 97 
Oalcancum, 135 f 

Calyces of kidney, 688 
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Callender, Mr., researches on femoral hernia, 
729 

Camper’s ligament. See Triangular ligament 
of Urethra 

Canals ob Canal, accessory palatine, 51, 
alimentary, 001 ; anterior dental, 45 ; pala- 
tine, 47 ; for Arnold’s nerve, 38 ; auditory, 
587 ; carotid, 32 ; central of modiolus, 595 ; 
for chorda tympani, 30, 588 ; of cochlea, 
590; crural, 732; dental posterior, 44; 
ethmoidal? 28 ; femoral, 732 ; Haversian, of 
bone, lii ; incisive, 00; inferior dental, 57 ; 
infra-orbital, 45 ; inguinal, 723 ; for Jacob- 
son’s (tympanic) nerve, 33; lachrymal, 
584 ; malar, 50 ; naso-palatine, 44 ; of Nuck, 
707, 717 ; of Petit, 580 ; portal, 038 ; pala- 
tine, posterior, 51 ; anterior, 47 ; pterygo- 
palatine, 37; sacral, 15; spormatic, 723; 
of spinal cord, lxxiii ; spiral of cochlea, 
595 ; of modiolus, 596 ; semicircular, 594 ; 
for tensor tympani, 33,590; vertebral, 19; 
Vidian, 38 ; or Wirsung, 644 
Caiinliculi of bone, liii ; of eyelids, 584 
China! is spiralis modioli, 595 
Cancellous tissue of bone, lii 
Canine eminence, 44 ; fossa, 44 ; teeth, 027 
Can tlii of eyelids, 581 
Capillaries, lxxxiv 

Capsular ligament of hip, 187 ; of knee, 190 ; 
of shoulder, 172; of thumb, 182; of ver- 
tebras, 152 

Capsule of Glisson, G38; of lens, 579; in 
foetus, cxvii ; of kidney, 080 
Capsules, suprarenal, 089 
Caput cornu posterioris, lxxi; gallinaginis, 
095 

Cardiac lymphatics, 401 ; nerves, 557 ; from 
pneumogastric, 520 ; plexus of nerves, 
deep, 557 ; superficial, 558 ; veins, 447 
Oardiciilurus, foetal, cxxii 
Carotid artery, common, 332; branches of, 
(occasional), 334; peculiarities of, 334; 
surgical anatomy ot, 335 ; external, 330 ; 
branches of, 337; surgical anatomy of, 
330 ; internal, 350 ; branches of, 352 ; pe- 
culiarities of, 352 ; surgical anatomy, 352 
Carotid branch of Vidian, 511 
Carotid canal, 32 ; ganglion, 555 ; plexus, 555, 
triangle inferior, 347 ; triangle superior, 
348 

Carpal arteries, from radial, 377 ; from ulnar, 
082 ; ligaments, 181 
Carpo-metacarpal articulations, 182 
Carpus, 103; development of, 111; articu- 
lations of, 180 

Cartilage, General Anatomy of y xlvi ; cos- 
tal, xlvii ; articular, xlvii ; fibrous, xlviii ; 
reticular, xlix ; temporary, lv 
Cartilage, Descriptive Anatomy : 
arytenoid, 605 ; of auricle, 585 
of bronchi, 072 

costal, xlvii, 82 ; cricoid, 664 ; cuneiform, 
665 

of ear, 595; ensiform, 77 ; of epiglottis, 665 
of larynx, 008 
of the nose, 568 
of the pinna, 585 • 

of Santorini, 605 ; semilunar of knee, 191 ; 

of septum of nose, 568 
Wsal, 681 ; thyroid, 663 ; of trachea, 695 
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Cartilage, Descriptive Anatomy (continued) 
of Wrisberg, 605 
xiphoid, 77 
Cartilago triticea, 660 

Caruncula lachryumlis, 583; mammillaris. 

490 ' 

Caruncuhe myrtiformes, 607 
Casserian vel Gasserian 
Cauda equina, 545 

Cava inferior, 443 ; peculiarities, 444 ; supe- 
rior, 438 

Cavernous body, artery of, 402 ; groove, 35 ; 
nerves of penis, 563 ; plexus, 555 : sinus, 
432 ; nerves in, 500 
Cavities of reserve (teeth), 609 
Cavity, cotyloid, 117 ; glenoid, 20 ; of pelvis, 
119 ; sigmoid, 98 

Cells of bone, liii; ethmoidal, 40; mastoid, 
31 ; of Corti, 597 ; of Heitors, 597 
Cement of teeth, 607 ; formation of, 609 
Centres of ossification, lix 
Centrum ovale majus, 481 ; minus, 480 
Cephalic vein, 135, median, 435 
Cerato-glossus muscle, 227 
Cerebellar arteries, anterior, 490, superior, 
303, inferior, 362 ; veins, 431 
Cerebelli incisura, anterior, 508; posterior, 
490 

Cerebellum, 490 ; corpus den tat urn of, 492 ; 
hemispheres of, 490 ; laminre of, 492 ; 
lobes of, 490; lobulis centralis of, 490; 
median lobe of, 490 ; peduncles t>f, 492 ; 
structure of, 492 ; under surfuce of, 490 ; 
upper eurfaco of, 490; the valley ol’,* 490 ; 
ventricle of, 493 ; weight of, 490* 

Cerebral arteries, 355 ; anterior, 35 middle, 
350, posterior, 363 ; .convolutions, 475*; 
lymphatics, 452 ; veins, 429 ; ventricles, 
482 

Cerkbro-sfinal Axis, 462; fluid, 469; 
nerves, liv 

Cerebrum, 469, 475 ; base of, 477 ; com- 
missures of, 487 ; convolutions of, 475 ; 
crura of, 479; fibres of, 489; fissures of, 
477 ; general arrangement of its parts, 480 ; 
grey matter of, 475 ; hemispheres of, 475 ; 
interior of, 480; labia of, 480; lobes of, 
477 ; peduncles of, 489 ; structure of, 489 ; 
sulci, 475 ; under surface, 477 ; upper sur- 
face, 475 ; ventricles of, 482, 489 
Ceruminous glands, 588 ^ 

Cervical artery, ascending, 363; superficial 
304 ; princeps, 342 ; profunda, 365 
Cervical fascia, 219 

Cervical ganglion inferior, 566, middle, 650, 
superior, 555 

Cervical lymphatic glands, deep, 453, super- 
ficial, 4&2 

Cervical nerves, 523, anterior branches of, 
624, posterior branches of, 520, roots of, 
523 

Cervical plexus, 524, deep branches of, 52G, 
posterior, 520; superficial branches of, 
525 t 

Cervical veins, transverse, 428 ; vertebra), 3 
Cervicalis ascendens muscle, 242 
Cervico-facial nerve, 603 
Cervix cornu pesterioris, Ixxi ; uteri, # 712 
Chambers of tbe eye, 679 
Check ligaments, 156 

C 
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Cheek, muscles of, 214 
Cheeks, structure of, 602 
Chest, muscles of front, 259, side, 2G3 
Chiasma or optic commissure, 407 
Chondro-glossus muscle, 227 
Chorda dorsalis, civ, Gxii 
Chorda tympaui nerve, 502, 493 
Chord® tendina?, of right ventricle ; 655, of 
left, 657 ; vocales, 668 ; Willisii, 431 
Chorion, cviii 

Choroid arteries, anterior, 350, posterior, 
363 ; coat of eye, 573 ; plexus of lateral 
ventricle, 483; of fourth ventricle, 493; 
of third ventricle, 486; veins of brain, 
430 

Chyle, xli 

Chyli receptaculum, 450 
Cilia, or eyelashes, 582 
Ciliary arteries, 354, 580; ganglion, 50(8; 
ligament, 576 ; muscle, 576 ; nerves, long, 
507 ; processes of eye, 674 
Circle of Willis, 303 
Circular sinus, 433 

Circulation of blood in adult, 651, in foetus, 
660 

Circumduction, 148 
Circumferential fibro-cartilage, xlix 
Circumflex artery of arm, anterior, 371, 
posterior, 37 1 ; of thigh, external, 411, 
internal, 411 ; iliac artery, 406 ; super- 
ficial, 410; iliac vein, 442; superficial, 
441 ; ^ierve, 630 

' Circumflexus palati muscle, 230 
Clarke, Lockhart, his researches on the brain, 
lxix ; spinal cord, lxx 

Clavicle, *84; development of, 86; fracture 
' of, 280 ‘ 

Clavicular nerves, 625 

Clinoid processes, anterior, 37 ; middlo, 35 ; 
posterior, 35 

Clitoris, 699; fraonum of, 699; lymphatics 
of, 458 ; musclos of, 699 ; prepuce of, 699 
Cloacal cavity, cxxvii 

Coccygeal artery, 403; gland, 394; nerves, 
540 

Coccygeus muscle, 743 
Coccyx, 10; development of, 17 
Cochlea, 695 ; arteries of 599 ; central axis 
of, 696 ; cupola of, 695 ; denticulate lamina 
of, 597 ; liamular process of, 690 ; infundi- 
jjj bulum of, 695; lamina spiralis of, 696; 
membranous zone of, 606 ; nerves of, 609 ; 
osseous zone of, 596 ; seal® of, 696 ; spiral 
canal of, 596 ; veins of, 599 
Cochlear artery, 6951 ; nerve, 609 
Cochlesris muscle, 590 
Cochleariform process, 690 
Coeliac axis, 387 ; plexus, 660 
Colica dextra artery, 391, media, 391 , sinis- 
tra, 392 

Collateral circulation. See Surgical Anatomy 
of each artery 
Colles fracture, 290 
Colon, 630 ^ 

Columella cochleae, fiOo 

Column® came©" of left ventricle, 667, of 
right ventricle, 065 ; papillares, 665, 667 
Columna nasi, 667 • 

Columnar layer of retina, 577 

Column, posterior vesicular, of spinal cord, li 


Columns of abdominal ring, 721 ; of medulla 
oblongata, 471; of spinal cord, 465; of 
vagina, 711 

Comes nervi ischiadici artery, 403; phrenici 
artery, 366 

Commissura, simplex, of cerebellum, 490; 

brevis, of cerebellum, 491 
Commissures of flocculus, 491 ; optic, 497 
Commissures of brain, anterior, 487 ; middle 
or soft, 487 ; posterior, 488 ; of spinal cord, 
grey, 466 ; white, 466 « 

Cammon ligaments of vertebrro, 150 
Communicans noni nerve, 520 ; peronsci, 550 
Communicating Artery, of brain, anterior, 
356, posterior, 350; from dorsalis pedis, 
418 ; from ulnar, 382 
Compact tissue of bone, i 
Complexus muscle, 243 
Compressor narium minor, 212 ; nasi, 212 ; 

sacculi laryngis, 670; urethr®, 742 
Conception, where effected, ciii 
Conanum, 488 
Concha, 686 

Condyles of bones. See Bones 
Condyloid foramina, 22 ; foss®, 22 ; process, 
67 ; veins, posterior, 429 
Congenital fissures in cranium, 43 ; hernia, 
726 

Conglobate glands, 449 
Com vasculosi, 704 

Conjoined tendon of internal oblique mid 
transversalis, 253, 722 
Conjunctiva, 583 
Connecting libro-cartilages, xlix 
Conoid ligament, 171 

Constrictor inferior muscle, 228; mod jut, 
228 ; superior, 229 ; istbmi faucium, 231 ; 
urethrae, 742 
Conus arteriosus, 654 

Convolution of corpus callosum, 476; of 
longitudinal fissure, 476; supra-orbital, 
476 

Convolutions of cerebrum, structure of, lxxix, 
475 

Coraco-acroininal .ligament, 172; coraco- 
brachialis muscle, 268; coraco-clavioular 
ligament, 172; coraco- humeral ligament. 

Coracoid ligament, 172; process, 90; pro- 
cess, fracture of, 287 
Cord, spermatic, 702 ; umbilical, cx 
Cordiform tendon of diaphragm, 257 
Corium of skin, 564 
Cornea, 572 
Cornicula laryngis, 665 
Cornu Ammonis, 4B4 

Cornua of the coccyx, 17 ; of hyoid bone, 76 ; 

of the sacrum, 14 ; of thyroid cartilage, 664 
Corona Glandis, 698 ; radiata, 489 
Coronal suture, 60 
Coronaria ventriculi artery, 387 
Coronary arteries of lip, 341 ; arteries of 
heart, 330; peculiarities, 330; ligament 
of liver, 636 ; ligaments of knee, 192 ; 
plexus, anterior, 558 ; posterior, 658; sinus, 
447 ; opening of, 653 ; valve, 663 
Coronoid depression,* 05 ; process of jaw, 
67 ; of ulna, 98 ; fracture of, 288 
Corpora albicantia, 479 : Arantii, 665, 657 ; 
cavernosa penis, 699 ; crura of, 699; caVer- 
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nosft clitoridis, 700 ; geniculata, 480, oli- 
varift, 471 ; pyramidalia, 477 ; quadri- 
gemina, 488; restiformia, 471; striata, 
488, veins of, 430 

Corpus callosum, 477, 480, convolution of, 
470; genu of, 481, peduncles of, 477, 
ventricle of, 481 ; dentatum of cerebellum, 
492 ; of olivary body, 473 : fimbria turn, 
483; Highmonanum, 703; luteura, 710; 
spongiosum, 699 

Corpus cavefncsum, artery of, 402 
Corpuscles, blood, xxxvii 
Corpuscles, Malpighian, of kidney, 688 ; of 
spleen, 647 

Corrugator supercilii muscle, 208 
Corti, cells of, 697 ; membrane of, 696 ; organ < > 
of, 596 

Cortical substance of brain, 476 ; of kidney, 
680 ; of supra-ronal capsules, 690 ; of tecta, 
G07 

Costal cartilages, 82 ; connection with ribs, 163 
Costo- clavicular ligament, 169; costo-cora- 
coid fascia, 262; costo-sternal articula- 
tions, 163 ; costo- transverse articulations, 
160 ; costo- vertebral articulations, 169 ; 
costo-vertcbral ligaments, 169 ; costo- 
xiphoid ligaments, 163 
Cotun nius, nerve of, 611 
Cotyloid cavity, 117; ligament, 187; notch, 117 
Coverings of direct inguinal hernia, 726, of 
femoral hernia, 734 ; of oblique, 721 ; of 
testis, 703 

Cowpor’s glands, 698, 738 

Cranial bones, 19 ; articulations of, 69 

Cranial fossae, 61 

Cranial Nerves, 496, first pair, 496, second, 
496, third, 487, fourth, 496, fifth, 606 
sixth, 499, seventh, soft portion, 497, hard 
portion, 600, eighth, gloaso-pharyngeal, 
616; vagus, 618; spinal accessory, 617, 
ninth, 603 
Cranial sutures, 69 

Cranium, 19 ; development of, 41 ; congeni- 
tal fissures in, 43 ; lymphatics of, 462 
Cremaster muscle, 722 ; •formation of, 723 
Cremasteric artery, 406 ; fascia, 720 
Crest, frontal, 27 ; of ilium, 112; nasal, 44 ; 
occipital, 20; internal, 21 ; turbinated, of 
palate, 61 ; of superior maxillary, 47 ; of 
pubes, 116 ; of tibia, 129 
Cribriform fascia, 729 ; palate of ethmoid, 39 
Cri co-ary tsenoideus lateralis muscle, 669 ; 
posticus muscle, 668 

Crico-tliyroid artery, 337 ; membrane 060 ; 
muscle, 668 

Cricoid cartilage, 004 % 

Crista galli, 39; ilil, 112 ; pubis, 116 
Crown of a tooth, 603 
Crucial ligaments of knee, 100 
Crura cerebri, 479 ; of corpora cavernosa, 
099 ; cerebolli, 492 ; of clitoris, 700 ; of 
diaphragm, 257 ; of fornix, 486 
Cruneus muscle, 297 

Crural arch, 721, 731, deep, 732 ; canal, 732 ; 
nerve, anterior, 643, ring, 732; sheath, 
732 ; septum, 734 
Crus penis, 699 • 

Crusta petrosa of teeth, 607 
Crypts of Lieberkuhn, 028 
Crystalline lens, 679 


Crystals, blood, xl 
Cuboid bone, 136 

Cuneiform bone, hand, 104, foot, external, 
140^ internal, 139, middle, 139. cartilaires. 
605 * 9 

Cupola of cochlea, 595 
Curling, Mr., on the descent of the testes, £07 
Curvatures of tho spine, 17 
Cuspidate teeth, 604 

Cutaneous branches of accessory obturator, 
343 ; of anterior tibial nerve, 662 ; of cer- 
vical plexus, 626 ; of circumflex, 630 ; 
of dorsal nerve of penis, 547 ; of dorsal 
nerves, 537 ; of external popliteal, 561; 
internal, 660; of inferior Inomorrhoidal 
nerve, 547 ; of ilio-hypogastric, 641 ; of 
ilio-inguinal, 541 ; of intercostal nerves, 
538 ; of lesser sciatic nerve, 649 ; of 
lumbar nerves, 639 ; of median, 532 ; of 
musculo- spiral, 636 ; of ulnar nerve, 634 ; 
of arm, musculo-cutaneous, 630 ; internal, 
631, lesser internal 631, of buttock and 
thigh, 520, of inguinal region, 728, of 
ischio-rectal region, 632 ; from obturator, 
643, of thigh, external, 541, internal, 544, 
middle, 544 ; of patella, 544 ; of peri nmal 
nerve, 547 ; plantar nerve, 550 ; of pos- 
terior tibial, 650 ; of radial, 536 ; of sacral 
nerves, 546 ; of ulna, 534 
Cuticle of skin, xcii 
Cutis vera, xc 

Cystic artery, 388; duct, 041, valve of, 612 ; 
plexus of nerves, 600 ; veins, 440 

Dartos, 701 

Decussation of optic nerves, 497 ; *of pyra- 
mids, 471 

Decidua, cviii ; serotina, cviii 
Deciduous teeth, 606 

Deep crural arch, 732; palmar arch, 876; 

perinseal fascia, 741 
Deferent artery, 399. 

Deglutition, actions of, 229, 231 
Deiters, cells of, 597 
Deltoid aponeurosis, 264 ; muscle, 204 
Dens sapientiro, 606 

Dental artery, inferior, 345 ; superior, 840 ; 
canal, anterior, 46, inferior 57, posterior, 
44 ; xollicles, 008 ; groove; 607 ; nerves, 
anterior, 509, inferior, 613, posterior, 609 ; 
pulps, 609 ; sacs, 609 ; structure of, 609 ; ■ 
tubuli, 606 ; vein;* inferior, 427 
Denticulate lamina of cochlea, 690 
Dentine, 606, formation of, 009 
Depressions for Pacchionian bodies, 24 
Depressor aim nasi, 212 ; anguli oris, 214 ; 

epiglottidis, 670 ; labii infertoris, 214 
Derma, or true skin, xc 
Descending aorta, 382; colon, 072 
Descendens noni nerve, 605 
Descent of testicle, 706 
Development of atlas, 11; axis, 11; ali- 
mentary canal and its appendages, dJkxiii ; 
arteries, exx 
bone, lvi 

carpus, 111; clavicle, 86: coccyx 17; 
cranium, 41, cxii 

ear, cxviii ; ethmoid, 41 ; eye, cxvtf 
face, cxii ; femur, 126; fibula, 138 ; foot, 
142 ; frontal bone, 28 
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Development ( continued ) 
genital organs, cxxv 

hand, 111; heart, cxix; humerus, 05; 

hyoid bone, 75 
inferior turbinated bone, 64 
lachrymal bone, 49; lens, cxviii; lower 

* jaw 69 ; lumbar vertebras, 1 1 

malar bone, 60 ; mammas, cxix ; metacar- 
pus, 111; metatarsus, 143; muscles, 
cxix 

nasal bone, 44 ; nervous centres, cxiv ; nose, 
cxviii 

occipital bone, 23; os innominatum, 117 
palate, cxiv ; palate bone, 63 ; parietal 
bone, 25; patella. 128; permanent teeth 
598 ; phalanges of hand, 112, of foot, 142 
radius, 103 ; ribs, 81 . 
sacrum, 10 ; scapula, 90 ; seventh cervical, 
1 1 ; skin, cxviii ; sphenoid, 38 ; spine, 
cxii ; sternum, 77 ; superior maxillary 
bone, 48 

tarsus, 142; temporary teeth,* 607; tem- 
poral bone, 34 ; tibia, 131 
ulna, 101 

veins, cxxi ; vertebne, 10 ; vomer, 56 
• Wormian, 42 

Development of organs, chronological tablo 
of, cxxxi 

Diameters of pelvis, 119 

Diaphragm, 26G ; development of, cxxv ; 

lymphatics of, 4G1 
Diaphysis, lix 

Diarthrosis, 146 ; rotatorius, 147 
Digastric muscle, 224 ; fossa, 31 ; lobe of 
cerebellum, 492 ; nerve, from facial, 
503 

Digestion, organs of, G01 
Digital arteries from ulnar, 382; plantar, 
421 ; cavity of lateral ventrical, 482 ; 
fossa, 123 ; nerves from median, 634 ; from 
radial, 636 ; from ulnar, 633 ; of foot, 650, 
561 

Dilatator naris, anterior, 212, posterior, 212 
Diploe, 1 ; veins of, 429 
Direct inguinal hernia, 726, course of, 720 
coverings of, 726, incomplete, 227 
Discus proligerus, 716 

Dissection of abdominal muscles, 246 ; arch 

* of aorta, 326 ; arm, 268 ; auricular re- 
gion, 207 ; axilla, 259 ' 

back, 236 

epicranial region, 206 f eye, 573 
femoral hernia, 727 ; face, 208 ; foot, 315 ; 

fore-arm, 271 
gluteal region, 800 

hand, 281 j^heart,^ left auricle, 666, left 
ventricle, *666, right auricle, 657, right 
ventricle, 664 ; hernia, femoral, 727, in- 
guinal, 719 
iliac region, 291 

inferior jnaxillary region, 233 ; infra-hyoid 
region, 222 ; inguinal hernia, 719 ; 
ischio-rectal region, 736 
intermaxillary region, 214 
lingual region, 226; leg, 314 „ 
neck, 219 
orbit, 209 

palatal rezion, 229; palm of hand, 281; 
palpebral region, 218; pancreas, 044; 
paatopl region, 269; porinreum, 736, 


Dissfction (continued) 

741; pharynx, 228; pterygoid muscles, 
207 

radial region, 276 
> scalp, 205 

sole of foot, 335; spinal cord and mem- 
branes, 462; supra- h void region, 224 
temporal muscle, 216 ; thigh, front of, 298 ; 
back of, 305 ; inner side of, 298 
Dorsal artery of penis, 402 
Dorsal nerves, 537 ; peculiar, 638 
Dorsal nerve of penis, 647 
Dorsal vein of penis, 453 
Dorsal vertebrro, 0 ; peculiar, 7 
Dorsales pollicis arteries, 378 
$ Dorsalis nalluciR artery, 418 ; indicia, 378 ; 
lingufe, 338; pedis, 417, branches of, 418, 
peculiarities of, 419, surgical anatomy of, 
419 ; scapulae, 373 
Dorsi-lumbar nerve, 539 
Dorsi-spinal veins, 439 
Dorsum of scapula, 87 

Ducts or Duct, of Bartholine, 709 ; biliary, 
641 ; of Cowper’s glands, <198; cystic, 641, 
ejaculatory, 706; galactophorus, 739; 
hepatic, 640, 641 ; of kidney, 688 ; lacti- 
ferous, 739; of liver, 040; lymphatic, 
right, 460 ; nasal, 581 ; of pancreas, 643 ; 
parotid, 612; seminal, 706; Steno’s, 612; 
thoracic, 450; Wharton’s, 613 
Ductless glands: spleen, 644; supra renal 
capsule, 689; thyroid, 683; thymus, 684 
Ductus arteriosus, 659 ; how obliterated in 
foetus, 602 ; communis choledocus, 042 ; 
pancreaticus minor, 644; lliviniani, 013; 
venosus, 661 ; .how obliterated, 602 
Duodenal glands, 628 

Duodenum, 625 ; vessels and nerves of, 625 
Dura mater of brain, 467 ; arteries of, 467 ; 
nerves of, 468 ; processes of, 468 ; veins of, 
467 ; of cord, 4/8; peculiarities of, 456 


Ear, 584 ; arteries of, 587, 692, 509 ; auditory 
canal, 726 ; cochlea, 596 ; development of, 
cxviii ; internal or labyrinth, 594 ; mem- 
branous labyrinth, 697 ; muscles of auricle, 
686; of tympanum, 692; ossicula of, 590; 
pinna or auricle of, 684; semicircular 
canals, 694; tympanum, 688; vestibule, 
593 

Earthy constituent of bone, 1 
Ecker on supra-renal capsules, 690 
Efferent vessels of kidney, 688 
Eighth pair of nen^s, 515 
Ejaculatory ducts, TOO 
Els stic laminae of cornea, 572 
Elbow, bend of, 372 ; Joint, 174 ; vessels 
and nems of, 173 ; anastomoses around, 
375 

Embryo, ciii; early human, ciii 
Eminence of aquaeductus Fallopii, 689 ; 
canine, 44; frontal, 26; ilio -pectineal, 116; 
jugular, 21 ; nasal, 28; parietal, 24 
Eminences and depressions of bdnes, 3 
Eminentia articularis, 30 ; collaterals, 483 
Enamel of teeth, COfc; formation of, 600; 

membrane, 609 ; organs, 609 ; rods, 607 
Enarthrosis, 146 t 

End-bulbs of Krause, lxxvii 
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End-plates, motorial, of Kiihne; lxxix 
Endocardium, 677 1 
Endolymph, 699 
Ensiform appendix, 77 
Epidermis, development of, cxviii 
Epididymis, 702 ; development of, cxxvii 
Epigastric artery, 406; peculiarities, 400; 
relation to femoral ring, 7 33, with internal 
ring, 725, superficial, 410, superior, 305 ; 
plexus, 5£9 ; region, 017; vein, 442; su- 
perficial, 491 
Epiglottis, 005 
Epiglottic glands, 071 
Epiphyses, lviii 

Epithelium, ciliated, xcvii ; columnar, xcvii; 
pavement, xcvii; spheroidal or glandular,* 
xeviii. See Various Organs 
Erectile tissue, its structure, 700 ; of penis, 
700; of vulva, 708 

Erector clitoridis, 741 ; penis, 740; spimr, 240 
Eruption of tho teeth, (509 
Ethmo-sphenoiddl suture, 61 
Ethmoid bone, 39, articulations of, 41, cri- 
briform plate of, 39, development of, 41, 
lateral masses of, 40 ; perpendicular plato 
of, 40, os planum of, 40, unciform process 
of, 40 

Ethmoidal artery, 354, canal anterior, 28, 
posterior, 28 ; cells, 40 ; notch, 27 ; pro- 
cess of inferior turbinated, 64 ; spine, 34 
Ethmoido-frontal suture, 01 
Eustachian tube, 33, 590; valve, 653; in 
foetal heart, 069 

External abdominal ring, 247, 721 ; annular 
ligament, 315 ; inguinal hernia, 725 ; orbi- 
tal foramina, 37 ; pterygoid plate, 38 ; 
spermatic fascia, 247, 721 ; sphincter, 737 
Extensor coccygis, 244; brevis digitoruru 
muscle, 316; carpi rndialis brevior, 277.; 
longior, 270 ; carpi uljmris, 278 ; commu- 
nis digitorum (hand), 278; indicia, 280; 
longus digitorum (foot), 308; minimi 
digiti, 278 ; osais mctacarpi pollicis, 279 ; 
primi internodii pollicis, 279 ; proprius 
pollicis, 308; secundi internodii pollicis, 
279 

Eye, 670; appendages of, 581 ; chambers of, 
679; ciliary ligament, 590; muscle, 590; 
processes of, 574 ; humours of, 578, aque- 
ous, 578, crystalline lens, 679, vitreous, 
679 ; membrana papillaris, 676, choroid, 
.674, conjunctiva, 683, cornea, 572, hyaloid, 
579, iris, 575; Jacob’s, 577, retina, 670, 
sclerotic, 671, pupil of, 676; tunics of, 
571 ; uvea of, 67o; Vessels of globe of, 
580; elastic laminn .or cornea, 572 
Eyeball, mutcles of, 209; nerves of, 681; 

vessels of, 680 
Eyebrows, 581 
Eyelashes, 582 

Eyelids, 581, cartilages of, 681, Meibomian 
glands of, 682, muscles of, 208, tarsal 
ligament of, 582 
Eye-teeth, 004 

Face, arteries of, 338 ; bones of, 19, 43 ; lym- 
phatics of, 451; muscles ofj 207 ; nerves 
• of, 605 ; veins of, 425 ** 7 

Facial artery, 339. surgical anatomy of, 841, 
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transverse, 343, oones,. 43; nerve, 4500 ; 
vein, 426 

Falciform process of fascia lata. 730 : lisa- 
ment of liver, 035 

Fallopian tubed, 714 ; development of, cxxvi ; 
fimbriated extremity of, 714; lymphatics 
of, 459; nerves of, 717 ; structure of, 714; 
vessels of, 717 

False corpora lutea, 717 ; ligaments of blad- 
der, 694; pelvis, 118; ribs, 79 
Falx cerebelli, 408 ; cerebri, 408 
Fangs of teeth, 004 

Fascia, anal, 747 ; aponeurotic, its structure, 
203 ; of arm, 208 ; of cranial region, 200 
cervical deep, 219, superficial, 219, costo- 
coracoid, 262 ; cremasteric, 723 ; cribri- 
form, 729 

deep, 204 ;. dentata, 485 ; dorsal of foot, 
316 

fibre-areolar, its structure, 203, plantar, 
of foot, 315, of fore-arm, 271 
of hand, 282 

iliac, 291 ; infundibuliform, 724 ; inter- 
coluipnar, 247, 721 ; intercostal, 244 ; 
intermuscular, of arm, 208 ; of foot, 315; 
ischio-rectal, 747 

lata, 294* 730 ; falciform process of, 224 , 
iliac portion, 295; pubic portion, 295; 
of leg, 307 ; deep, 3tl ; lumborum, 
251 

of mamma, 200 
of neck, 219 
obturator, 747 

palmar, 289 ; pelvic. 740 ; porinreal, deep, 
741; superficial, 738; plantar, 315; 
propria of spermatic cord, 701 ; of 
femoral hernia, 735 
recto- vesical, 747 

spermatic, 247, 721 ; superficial, 203 ; of 
inguinal region, 719; of ischio-roctal 
region, 737 ; of thigh, 293 
temporal, 210 ; of thigh, deep, 294; super- 
ficial, 293 ; of thorax, 259 ; trausversalis, 
723 

visceral layer of pelvic, 747 
Fasciculi graciles, 471, teretes, 473, 493 
Fasciculus unciformis, 478 
Fat, xlv 

Fauces, isthmus of, 010 
Fecundation of ovum, cii 
Female Organs of Generation: bulbi 
vestibuli, 710; carunculm inyrtiformes, 
709; clitoris, 709; development of, cxxvii; 
fossa navicularis, 709 ; framulum pudendi, 
709 ; glands of Burtholino, 709 ; hymen, 
709: labia, inajora, 708; minora, 709 ; 
nymphae, 709; praeputium clitoridis, 709 ; 
uterus, 712 ; vagina, 711 ; vestibule, 709 
Femoral arch, 732 ; deep, 732 
artery, 406 ; branches of, 410 ; peculiari- 
ties of, 408 ; surgical anatomy of, 407 ; 
deep femoral, 410 

canal, 732 ; variation in size of, according 
to position of limb, 734 
hernia, complete, 734 ; coverings of, 735 ; 
descent of, 735 ; dissection of, 727 ; in- 
complete* 735 ; seat of stricture, 735 ; 
surgical anatomy of, 727 • 

ligament (Iley’s), 731 
region, muscles of anterior, 2J3, internal 
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Fi:moraIt— ( cow/ 

298 ; posterior, 306 ; ring, 733 ; position 
of surrounding parts. 733 
sheath, 732 

vein, 442 ; relation of femoral ring, 733 
Femur, 121, articulations of, 120, attach- 
ment of muscles to, 120, development of, 
126; fracture of, above condyles, 321, 
below trochanters, 321; head of, 121; 
neck of, 121, trochanters of, 122, con- 
dyles of, 126, structure of, 125; neck, 
fracture of, 321 

Fenestra ovalis, 688 ; rotunda, 689, 696 
Fenestrated membrane of Honle, lxxxii 
Ferreiu, pyramids of, 088 ; tubes of, 088 
Fibra) arciformes, 471, 473; trausversse, 
493 

Fibre cells, muscular, lxii 
Fi brine of muscle, 202 
Fibre, -cartilage, circumferential, interarti- 
cular, connecting, and stratiform, xlviii 
Fibro-cartilages, acromio-clavicular, 171; in- 
tercoccygean, 168 ; intervertebral, 160 ; of 
knee, 190; of lower jaw, 169 '; pubic, 108; 
radio-ulnar, 178 ; sacro-coccygean, 167 ; 
sterno-clavicular, 168 

Fibrous cartilage, xlviii; nervous matter, 
473 ; rings of heart, G58 ; tissue, white, 
xliii ; yellow, xliii 

Fibula, 131 ; articulations of, 133 ; attach- 
ment of muscles to, 133 ; development of, 
133; fracture of, with dislocation of the 
tibia, 323 

Fibular region, muscles of, 313 
Fifth nerve, 605 ; ventricle of brain, 485 
Filum terminale of cord, 404 
Fimbria) of Fallopian tube, 714 ; terminale 
of cord, 468 

1 Fissuro, auricular, 33, horizontal of cere- 
bellum, 491 ; of ductus venosus, 080 ; for 
gall-bladder, 637 ; Glasserian, 30, 688 ; of 
liver, 627 ; longitudinal of liver, 027 ; 
longitudinal of cerebrum, 475, 477, of 
lung, 677 ; maxillary, 45 ; of medulla 
oblongata, 466 ; portal, 037 ; pterygo- 
maxillary, 69 ; spheno-maxillary, 09; sphe- 
noidal, 37 ; of spinal cord, 465 ; Sylvian, 
477 ; transverse of liver, 637 ; of cere- 
brum, 485 ; umbilical, 037 ; for vena cava, 
637 

Fissures, congenital, in cranium, 43 
Flat bones, 1 

Flexor accessorius muscle, 318 ; brevis digi- 
torum, 317 ; brevis minimi digiti (hand), 
284, (foot), 319; brevis pollicis (hand), 
283, (foot), 319 ; carpi radialis, 272 ; ul- 
naris, 273; digitorum sublimis, 273 ; digi- 
torum profundus, 274; longus digitorum, 
312; longus pollicis (hand), 275; (foot), 
312 ; ossis metaca^pi pollicis, 282 
Floating ribs, 79 , 

Flocculus, 491 

Foetus, circulation io, 660; Eustachian valve 
in, 669 ; foramen ovale in, 059; liver of, 
distribution of its vestels, 1 661; ovaries 
in, cii; vascular system in, peculiarities, 
659 • 

Folds, hry teno-epiglottid ean , 667 ; genital, 
cxxvii ; recto-uterine, 712; recto-vesical, 
693 ; v«ico-utcrine, 71J2 


Follicle of hair, xclv ; of intestine, 028 
Follicles, sebaceous, xcv 5 
Follicular stage of development of teeth, 
607 

Fontanelles, 22, 42 

Foot, arteries of, 417, 421 ; bones of, 133 ; 
development of, 142; dorsum, muscles of, 
310; fascia of, 316; ligaments of, 204; 
sole of, muscles of, 31u; fascia of, 315 ; 
nerves of, 557 ; veins of, 441 • 

Foramen, caecum of frontal bone, 27, 62 ; of 
medulla oblongata, 472; of tongue, 565; 
carotid, 82 ; condyloid, 22 ; dental inferior, 
57 ; ethmoidal, 63 ; incisive, 66; jugular, 64 ; 
| infra-orbital, 46 ; intervertebral, 19 ; lace- 
rum an terius, 63; medium, 63; posterius,64; 
magnum, 20 ; mastoid, 30 ; mental, 65 ; of 
Monro, 488 ; obturator, 117 ; optic, 35,63; 
ovale of heart, 659 ; of sphenoid, 36, 03 ; 
palatine anterior, 47, 00; posterior, 61, 66; 
arietal, 24 ; pterygo-palatine, 36 ; rotun- 
um, 30, 63; sacro-sciatic, 115, 166; of 
Soemmering, 577 ; spheno-palatine, 53, 
74 ; spinosum, 37, 03 ; sternal, 78 ; stylo- 
mastoid, 33 ; supra-orbital, 27 ; thyroid, 
117; vertebral, 4; Vesalli, 37, 63; of 
Winslow, 619 

Foramina, sacral, 13; of diaphragm, 269; 
external orbitar, 37 ; malar, 49 ; olfactory, 
40; Thebesii, 457, 052 
Fore-arm, arteries of, 274; bones of, 9G; 
fascia of, 271 ; lymphatics of, 455 ; muscle 
of, 271 ; nerves of, 630 ; veins of, 436 
Foreskin, 098 
Form of bones, 1 

Fornix, 485 ; bulbs of, 479 ; crura of, 485 
Fossa of antihelix, 685 ; canine, 44 ; condy- 
loid, 21 ; cystis fulleae, 637 ; digastric, 31 ; 
digital, 123; glenoid, 30; of helix, 585; 
iliac, 113 ; infra- and supra-spinous, 87 ; 
incisive, 44, 65 ; innominata, 585 ; ischio- 
rectal, 736; jugular, 07 ; lachrymal, 28; 
myriiform, 44 ; navicula or urethra, 095 ; 
of vulva, 699 ; occipital, 22 ; olfactory, of 
footus, axiii ; ovalis, 653 ; palatine anterior, 
47 ; pituitary, 35 ; pterygoid of sphenoid, 
38 ; of lower jaw, 67 ; scaphoid, 38 ; sca- 
phoidea, 585; spheno-maxillary, 69; of 
skull, anterior, 61 ; middle, 63 ; posterior, 
64 ; subscapular, 86 ; sublingual, 50 ; sub- 
maxillary, 50 ; temporal, 07 ; trochanteric, 
122 ; zygomatic, 68 
Foss®, nasal, 72, 569 ; of skull, 61 
Fourchette, 709 

Fourth nerve, 498 jr ventricle, 493 
Fovea centralis retina), 577 ; hemispherica, 
597 ; semi-elliptica, 598 
Fracture of acromion process, 287 
centre of clavicle, 280; acromial end of, 
287 ; coracoid process, 287 ; coropoid 
process of ulna, 288 

femur above condyles, 321 ; below tro- 
chanters, 321; fibula, with dislocation 
of tibia, 323 

humerus, anatomical neck, 287 ; shaft of, 
287 ; surgical neck, 206 
neck of femur, 321 

f ' scranon process, 288 
tella, 322 
>tt*s, 823 



INDEX. 


7S9 


Fracture — (continued) 
radius, 289 ; lower end of, 290 ; neck of, 
289, shaft of, 289, and ulna, 289 
sternal end of clavicle, 287 ; tibia, shaft 
of, 322 

ulna, shaft of, 289 
Fraena of ileo-coecal valve, 629 
Frcenulum cerebri, 489 ; pudendi, 709 ; of 
Vieussen’s valve, 489 

Frsenum clitoridis, 709; labii superioris ct 
inferioris, 601; linguss, 565; preputii, 
608 

Frontal artery, 354 ; bone, 26 ; articulations 
of, 29, attachment of muscles to, 29, deve- 
lopment of, 28, structure of, 28 ; crest, 27 
eminence, 26 ; nervo, 506 ; process of 
malar, 49 ; sinuses, 28 ; suture, 26, 29, 60 ; 
vein, 425 

Fmuto-malar suture, 71 
Fronto-sphenoidal suture, 71 
Fundus of bladder, 692 ; of uterus, 712 
Funiculi of nerve, 475 

Furrow, auric ulo- ventricular, 651; genital, 
cxxvii ; interventricular, 052 
F urrowed baud of cerebellum, 491 

Galactopliorous ducts, 717 
Galen, veins of, 432, 486 
Gall-bladder, 641 ; fissure for, 637 ; structure 
of, 641 ; valve of, 611 

Ganglion or Ganglia, General Anatomy of, 
lxxiii; of Anderscli, 516; Arnold’s, 
614 

cardiac, 556 ; carotid, 555 ; cephalic, 607 ; 
cervical, inferior, 566, middlo, 556, supe- 
rior, 555 ; ciliary, 608 ; on circumflex 
nerve, 530 
diaphragmatic, 557 

on facial nerve, 501 ; of fifth nerve, 507 
Gasserian, 506; of glosso-pharyngeal, 515 
impar, 561 ; intercarotid, 556 ; on poste- 
rior interosseous nerve, 537 
jugular, 516 

lenticular, 508 ; lingual, 513 ; lumbar, 561 
Meckel’s, 51 1 ; mesenteric, 500 
ophthalmic, 607 ; otic, 514 
petrous, 516; phryngeal, 556 ; of pneumo- 
gastric, 518 ; of portio dura, 601 
renal, 659 ; of Ribes, 553, of root of vagus, 
518 

sacral, 561 ; semilunar, of abdomen, 559, 
of fifth nerve, 506 ; solar, 659 ; spheno- 
palatine, 510; of spinal nerves, 523; 
spirale, 508; submaxillary, 516; supra- 
renal, 569 ; of sympathetic nerve, 553 
temporal, 656; thoracic, 568 ; thyroid, 566; 
oi trunk of vagus, 518 
of Wrisberg, 658 

Ganglionic branch of nasal nerve, 507 
Ganglion corpuscles, lxxiii 
Gasserian ganglion, 32, 606^ 

Gastric arteries (vasa brevia), 389 ; artery, 
387, follicles, 614; nerves from vagus, 
620 ; plexus, 560 ; vein, 445 
Gastro-colic omentum, 620 
Ga&tro-duodenal artery, 388 ; plexus, 660 
G astro-epiploic a dextra artery, 388 ; sinistra, 
390 

fl astro-epiploic plexus, 560; vein left, 445 
G astro-hepatic omentum, 020 


Gastro-phrenic ligament, 622 
Gastro-splenic omentum, 620 
Gastrocnemius muscle, 309 
Gelatinous nerve fibres, lxvii 
Gemellus inferior muscle, 304 ; superior, 304 
Generative Organs, female, development 
of, cxxvi, 708 ; male, 097 
Genial tubercles, 56 
Genio-hyo-glossus muscle, 226 
Genio-hyoid-muscle, 225 
Genital folds, cxxvii ; furrow, cxxvii ; gland 
(foetal), cxxvii ; tubercle, cxxvii 
Genito-crurul nerve, 541 
Genu of corpus callosum, 481 
Germinal area, cii ; vesicle, cii ; spot, ciii 
Gimbernat’s ligament, 247, 722, 731 
Ginglymus, 147 
Giraldis, organ of, cxxvii 
Gladiolus, 77 

Glands, Ductless, 644 ; spleen, 644; supra- 
renal, 688; thymus, 684; thyroid, 683 
Glands, Lymphatic, Lxxxviii 
Gland or Glands, Secret! no, c ; accessory 
of parotid, 012; aggregate, 628; aryte- 
noid, 671 

of Barth oline, 709; of biliary ducts, 612; 

Brunner’s, 02(5; buccal, 602 
ceruminous, 588; coccygeal, 694; Cow- 
per’s, 698, 738 
duodenal, 028 
epiglottic, 671 
gastric, 024 
genital, cxxvii 
of Havers, 145 

labial, 601 ; lachrymal, 584, G71 ; of 
larynx, 671 ; lingual, 656 ; of Littre, 
695 

mammary, 717; Meibomian, 682; molar, 
602 ; mucilaginous of Havers, 145 
odorifer®, 698 

oesophageal, 616 1 

of Pacchioni, 467; palatine, 609 ; parotid, 
010 ; peptic, 624 ; Poyer’s, 628 ; pharyn- 
geal, 614; pineal, 48 8; pituitary, 479; 
prostate, 697 

salivary, 011; sebaceous, xcv; solitary, 
628 ; sublingual, 013 ; submaxillary, 612 ; 
sudoriferous, xcv ; supra-renal, 688 
thymus, 684 ; thyroid, 683 ; tracheal, 073 ; 

of Tyson, 098 
uterine, 713 

of vagina, 712 ; of vulva, 709 
Glanduuo odorifevee, 698; Pacchioni, 467 
Gians penis, 698 ; clitoridis, 709 
Glasserian fissure, 30, 588 
Glenoid cavity, 90 ; fossa, 30 ; ligament of 
shoulder, 173; of phalanges, 180 
Gliding movement, 148 • 

Glisson’s capsule, 638 

Globus major of epididymis, 702 ; minor, 702 
Glosso-cpiglottidean ligaments, 665 
Glosso-pharyngeal nerve, 516 
Glottis, 667 ; rirna of, 667 
Gluteal artery, 403 ; inferior, 403 ; lymphatic 
glands, 456 ; nerve inferior, 547 ; superior, 
647 ; region, lymphatics of, 537 ; muscles 
of, 300 ; veins, 

Gluteal aponeurosis, 294 
Gluteus maximus muscles 300, niedius, 301, 
minimis, 302 • , 
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Gomphosis, 146 
Graafian vesicles, 715 ; mem bran a granulosa 
of, 716 ; ovicapsulo of, 7 16 ; structure of, 7 16 
Gracilis muscle, 298 
Granular layer of retina, 577 
Great omentum, 619, 620 ; cavity of, 619; 

sciatic nerve, 549 
Greater wings of sphenoid, 36 
Urey nervous substance, lxv 
Grey matter of cerebellum, 492 ; of fourth 
ventricle, 493 ; of medulla oblongata, 473, 
of spinal cord, lxxi ; of cerebrum, 475 
Groin, 719; cutaneous vessels and nerves 
of, 719; superficial fascia of, 719; surgical 
anatomy of, 719 

Groove, auriculo-ventricular, 651 ; bicipital, 
92 ; cavernous, 35 ; dental, 607 ; infra- 
orbital, 45 ; lachrymal, 45 ; mylo-hyoid, 
67 ; nasal, 36 ; occipital, 31 ; optic, 35 ; 
subclavian, 81 

Grooves in the radius, 102 ; ventricular, 650 

Growth of hone, lvi 

Guhernaculum testis, 707 

Gums, 602 

Gustatory nerve, 513 

Gyri opeiti, 478 

Gyrus fornjcatus, 476 


Ilaomorrhoidal artery, external, 399, middle, 
399, superior, 393; nerve, inferior, 547; 
plexus of nerves, 66] ; veins, inferior, 443, 
middle, 443, superior, 443 ; venous plexus, 
443 

Hairs, xciv ; structure of, xciv ; root-sheath, 
xciv ; follicles, xciv ; shaft, xcv 
Ham, region of the, 412 
Hamstring tendens, surgical anatomy of, 306 
Hain ular process of sphenoid, 38 ; ol cochlea, 
596 ; oriachrymal, 48 

Hand, arteries of, 376 ; bones of, 103; fascia 
of, 282 ; ligaments of, 181 ; muscles of, 
282 ; nerves of, from median, 532, 534, 
from radial, 530, from ulnar, 634, 535; 
veins of, 444 
Hard palate, 610 
^Hare-lip, cxiv # 

Harmonia. 146 
Havers, glands of, 145 
Haversian canals of bone, lii 
Head, lymphatics of, 451 ; muscles of, 201 ; 
veins of, 425 

Heart, 651 ; development of, cxix ; 
annular fibres of auricles, 658; arteries 
of, 330, 659 
circular fibres of, 658 
f endocardium, 657 

fibres of the auricles, 658 ; of the ventri- 
cles, 658 ; fibrous rings of, 658 ; foetal 
relics in, 653 
infundibulum of, 654 

loft auricle, 055, •ventricle, 656 ; looped 
fibres of auricles, 658; lymphatics of, 
401, 659 

■ muscular structure of, 658 
nerves of, 520, 557, 659 , 

position of, 651 * 

right auricle, 662, ventricle, 654 
septum yentriculorum, 654 ; sizo and 


Heart— ( 

weight, 651 ; spinal fibres of, 658 ; struc- 
ture of, 658; subdivision into cavities, 
651 

veins of, 447 ; vortex of, 658, 659 
Helicine arteries, 700 
Ilelicismajor muscle, 585, minor, 585 
llelicotreinaof cochlea, 597 
Helix, 585 ; fossa of, 585 ; muscles of, 686 ; 

process of, 685 t 

Hepatic artery, 387, 640 ; cells, 639 ; duct, 
610, 641 ; plexus, 560 ; veins, 455, 638, 
040 

Hernia, congenital, 726; direct inguinal, 
726 ; femoral, coverings of, 734 ; descent 
of, 734 ; dissection of, 727 • infantile, 720 ; 
inguinal, 726; dissection oi, 719; oblique 
inguinal, 725 ; ,rotal, 726 
II esselbacli’s triangle, 726 
Iley’s ligament, 731 
Hiatus Fullopii, 32 
Highmore, antrum of, 46 
Hilton’s muscle, 670 
Ililuni of kidney, 686 ; of spleen, 644 
Hinge-joint, 147 

II ip -joint, 180 ; muscles of, 300, in relation 
with, 187 

Hippocampus major, 484, minor, 483 
Horizontal plate of palate, 51 
Huguier, canal of, 30 

Humerus, 91 ; anatomical neck, fracture of, 
287 ; articulations of, 96 ; attachment of 
muscles to, 96 ; development of, 95 ; head 
of, 92 ; neck of, 92 ; nutrient artery of, 
374 ; shaft of fracture of, 287 ; surgical 
neck, fracture of, 287 ; tuberosities of, 
greater and lesser, 92 
Humours of the eye, 578 
Hyaloid membrane of eye, 579 
Hymen, 709 

Hyo-epiglottic ligament, 6(>0 
Ilyo-giossal membrane, 566 
IJyo-glossus muscle, 226 
llyoid artery of superior thyroid, 337 ; bone, 
74; attachment of muscl to, 75; cornua 
of, 75 ; development of, 75 ; branch of 
lingual artery, 338; region, muscles of, 
infra, 222, se;ra, 224 
Hypochondriac regions, 617 
Hypogastric arteries in feetus, 409, 661, how 
obliterated, 662 ; plexus, 661 ; inferior, 
661 ; region, 617 
II} poglossal nerve, 503 


Ileo-ceecal or ileo-colic valve, 629 
lleo-colic artexy, 390 
Ileum, 626 

Iliac arteries, common, 395; peculiarities, 
395 ; surgical anatomy of, 396 ; external, 
404 ; surgical anatomy of, 405 ; internal, 
397, peculiarity in the foetus, 398, at birth, 
397 ; surgical anatomy of, 397 ; fascia, 293 ; 
portion of fascia lata, 295 ; fossa, 113 ; lym- 
phatic glands, 457 ; region, muscles of, 
291 ; vein, common, 44 3 ; peculiarities of, 
443 ; external, 442 ; internal, 442 
Iliac us muscle, l92 

Hio -femoral ligament, 187 « 

Ilio-hypngastnc nerve, 640 
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Ilio-inguinal nerve, 541 • 

Ilio-iumbar artery, 404, ligament, 164 ; vein, 
446 

Ilio-peclineal eminence, 116 

Ilium, 112; crest of, 112; dorsum of, 114; 

spines of, 116 ; venter of, 113 
Impreasio colica, 637 ; renalis, 638 
Incisive canal, 66 ; foramina, 66 ; fossa, 44 ; 
55 

Incisor-tepth, 603 

Incisura mtertragica, 585; cerebelli; 490; 

Santorini, 587 ; 

Incus, 591 ; ligament of, 592, suspensory, 592 
Infantile hernia, 726 

Inferior dental artery, 345; dental canal, 
57 ; ma ; . ; lary bone, 55 ; meatus of nose, 
74 ; occipital foot- 21 ; profunda artery, 
375; turbinated bonos, 53; articulations 
of, 64, development of, 54; ethmoidal 
process of, 54 ; lachrymal, process of, 61 ; 
vena cava, 443 

Inferior-posterior lobe of cerebellum, 492 
Infra-costal muscles, 251 
lnfra-maxillary nerves from facial, 503 
Infra-orbital artery, 346; canal, 46; fora- 
men, 45; groove, 46; plexus of nerves, 
520 ; branches of facial, 603 
Infra-spinatus muscle, 266 
Infra-spinous aponeurosis, 267 
Lifra-trochlear nerve, 007 
Infundibula of ) ’ 'ney, 688 
Infuudibuliform lascia, 724 
infundibulum of bruin, 479; of ethmoid, 
41 ; of cochlea, 595; of heart, 654 
Iugrassias, processes of, 37 
inguinal canal, 723; glands, deep, 466; 
superficial, 455, 728 ; hernia, 719; region, 
618; dissection of, 719 
Inlet of pelvis, 119 

Innominate artery, 330 ; peculiarities of, 331, 
surgical anatomy of, 331 ; bone, 112; arti- 
culations of, 117, attachment of muscles 
to, 117 ; development of, 117 ; veins 436; 
peculiarities of, 436 
Inorganic constituent of bone, 1 
luterarticular libro-cartilage, xlviii ; of sca- 
pulo-clavicular joint, 171 ; of jaw, 159 ; 
of knee, 191 ; of pubes, 168, of radio- 
ulnar joint, 178 ; of steruo-clavicular joint, 
170 ; ligament of ribs, 160 
Intercarotid ganglion, 656 
Intercellular substance of cartilage, xlviii 
Inter-clavicular ligament, 169 
Intercolumnar fascia, 247, 721 
Intercondyloid notch, 126 
Intercostal arteries, 384 ; anterior, 365 j su- 

J jerior, 366; fascia), 254 ; ligaments, 164; 
ympbatics, 401; lymphatic glands, 460; 
muscles, 254; nerves, 537; spaces, 79; 
veins, superior, 437 
Intercosto-numeral nerves, 536 
Interlobular, biliary ploxus, 640 ; veins, 640 
Intermaxillary suture, 66 
Internal abdominal ring, 724 ; annular liga- 
ment, 316; carotid artery, 350; cutaneous 
nerve, 531; inguinal hernia, 725; mam- 
mary artery, 365 ; maxillary artery, 344 ; 
branches of, 345; maxillary vein, 437; 
i oblique muscle, 250 ; occipital crest, 21 ; 
pterygoid plate, 38 ; sphincter, 737 


Internaeal suture, 69 

Interossei muscles, dorsal of hand, 285, of 
foot, 320; palmar, 286; plantar, 320 
Interosseous artery of fore-arm, 381 ; of foot, 

Interosseous fibro-cartilages, xlviii 
Interosseous membrane of fore-arm, 177 • of 
leg, 193 ’ 

Interosseous nerve, anterior. 532; posterior, 
537 1 » 

Interosseous veins of fore-arm, 434 
Interpeduncular space of brain, 478 
Interspinales muscles, 244 • 

Interspinous ligaments, 152 
Interstitial lamclhc, lii 
Jntertransversales muscles, 245 
Intertrans verse ligaments, 152 
Intervertebral notches, 9; foramen, 19; 
substance, 150 

Intestine, development of, cxxiv ; lymphatics 
of, 462 ; large, coats of, 633 ; small, 625 ; 
coals of, 627 

Intm-curtilagifcous ossification, 7 
Intralobular veins, t>40 
Intra-mombranous ossification, 7 
Intumcsceutia ganglioforinis, 601 
In voluntary muscle, 202 
Iris, 576 4 

Ischiatic lymphatic glands, 456 
Ischio-rectal fascia, 747, fossa, 737 ; position 
of vessels and nerves in, 738 ; region, 
surgical anatomy of, 736 
Ischium, 116 ; body of, 116 ; ramus of, 117 ; 

spine of, 116 ; tuberosity of, 117 
Island of lleil, 474 

Isthmus of the fauces, 610 ; of thyroid gland, 
704 

Iter ad infundibulum, 488 ; a tertio ad quar- 
tum ventriculum, 488; chordae posterius, 
588 

Ivory of tooth, 606 


Jacob's membrane, 577 
Jacobson’s nerve, 617, 593; canal for, 33 
Jaw, lower, 55 ; condyle of, 57 ; changes 
produced in, by age, 58 ; development of, 
58; articulations of, 59; ligaments of, 
157 ; attachment of muscles to, 59 ; ob- 
lique line of, 06 ; pterygoid fossa of, 57 ; 
rami of, 67 ; sigmoid notch of, 59 ; sym- 
physis of, 55 ; upper. See Maxillary lione 
Jejunum, 626 
Joint. See Articulations 
Jugular, foramen, 73; fossa, 67; ganglion, 
516 ; process, 21 ; vein, anterior, 428 ; 
external, 428; external posterior, 428; 
internal, 428 ; sinus or gulf of, 428 


fCerkring, valves of, 627 
Sidney, 686; calyces of. 088; cortical sub- 
stance of, 686; development of, cxxxv; 
ducts of, 688 ; hilus of, 686 ; infundibula 
of, 668; lymphatics of, 467, 699; Mal- 
pighian bodies of, 688; mammilla) of, 
687 ; medullary substance, 687 ; nerves 
of, 688 ; 'papilla of, 687 ; pelvis of, 688 ; 
pyramids of Ferrein, 688; renal artery, 
688 ; sinus of, 086; tubes jf Ferrein, 688 ; 
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tubuli uriniferi, 687 ; veins of, 688 j weight 
and dimensions, 686 
Knee-joint, 188 

Kiihne, his views on the terminations of 
motor nerves, lxxix 

Kiirschner, on structure of heart’s valves, 654 


Labia cerebri, 480; pudendi rrmjorn, 708, 
minora, 709 ; lymphatics of, 458 
Labial artery, 040 ; glands, 001 ; veins, 
superior, 426 ; inferior, 426 
Labium tympanicuni, 590 ; vestibulare, 590 
Labyrinth, 593 ; arteries of, 599 ; fibro-serous 
membrane of, 597 ; membranous, 597 
Lachrymal apparatus, 683; artery, 353; 
bone, 48 : articulations of, 49 ; attachment 
of muscles to, 49 ; development of, 49 ; 
canals, 584 ; caruncuhi, 683 ; fossa, 28 ; 
gland, 684; groove, 40; nerve, 500; 
papilla, 681,584; process of inferior tur- 
binated bono, 63; puncta, 584; sac, 584; 
tubercle, 47 
Lacteals, 400, 028 
Lactiferous ducts, 717 
Lucuna magna, 095 
Lucunrc of l^pne, lii 
Locus lachrymalis, 581 
Lambdoid suture, 00 

Lamella, horizontal, of ethmoid, 39; perpen- 
dicular of ethmoid, 40 
of bone, articular, lii 
LamelloQ of bone, lii 

Lamina cinera, 477 ; cribrosa of sclerotic, 
672 ; fusca, 574 ; Bpiralis ossea of cochlea, 
690 ; membranacea, 697 
Laminae of cornea, elastic, 572 ; of the ver- 
tebrae, 9 ; of cerebellum, 492 
Laminated tubercle of cerebellum, 491 ; 

nerves of, 481 
Lancisi, nerves of, 481 

Large intestine, 629; cellular coat, 034; 
caecum, 029; colon, 630; ileo-caecal valve, 
029; mucous coat, 634; muscular coat, 
033 ; rectum, 632 ; serous coat of, 033 
J<aryngeal artery, inferior, 337 ; superior, 337, 
branch of thyroid, 304; nerve, external, 
619, internal, 519, recurrent, 620, superior, 
519, from sympathetic, 555 pouch, 556 ; 
veins, 437 

Laryngo-tracheotomy, 074 

Larynx, 60$; actions of muscles of, 670 
arteries of, G71 ; cartilages of, 603 ; cavity 
of, 667 ; glands of, *671 ; glottis, 607 ; in- 
terior, of, 667; ligaments of, 665; lym- 
phatics of, 671 ; mucous membrane of, 
. 670 ; muscles of, 668, nerves of, 671 ; 
rima glottidis, 667 ; superior aperture of, 
066 ; veins of, 671 ; ventricle of, 668 ; 
vocal cords of, false, 687 ; true, 668 
Lateral ginglymus, 147 ; ligaments of liver, 
636; masses of ethmoid, 40; region of 
skull, 67 ; sinus of brain* 432 ; tract of 
medulla oblongata, 471, 472 
Lateralis nasi arteiy, 341 
Latissiinus dorsi muscle, 236 , 

Laxator tyapani major muscle. 592 ; minor. 
592 

Lee, Dr., resenjehes on sympathetic nerve, 563 


Leo, arteries of, 417 
bones of, 127 
fascia of, 306 ; deep, 311 
ligaments of, 193 
lymphatics of, 455 

muscles of, 307; back of, 809; front of, 
307 ; nerves of, 545 
veins of, 441 

Lens, 679 ; chanpes produced in, by age, 580; 
development of, cxviii; suspensory liga- 
ment of, 580 
Lenticular ganglion, 508 
Lesser lachrymal bone, 49; omentum, 619; 
sciatic nerve, 647; wings of Bphenoid, 

Levator anguli oris, 213; scapula), 238; ani, 
742 ; glandulre thyroid®, 704 ; labii infe- 
rioris, 213; labii superioris alaeque nasi, 
212 ; labii superioris, 213 ; palati, 229 ; 
palpebr®, 217 ; pros tat®, 743 
Levatores costarum, 255 
Lieberkiihn, crypts of, 628 
Ligament, structure of, 144; acromio-cla- 
vicular, superior, 170; inferior, 170; 
alar of knee, 192 ; of ankle, anterior, 
194; lateral, 194; annular of radius, 
177 ; of wrist, anterior, 281, posterior, 
281, of ankle, 314, external, 3 15, internal, 
315, of stapes, 692 ; anterior of knee, 
189; arcuate, 267; aryteno-epiglottic, 
667 ; astralago-scaphoid, 198 ; atlo-axoid 
anterior, 153 ; posterior, 153 
of bladder, false, 694, true, 692 
broad, of liver, 636 

calcaneo-astrftgaloid, external, 197 ; poste- 
rior, 197 ; interosseous, 197 ; calcaneo- 
cuboid, internal, 198, long, 198, short, 
198, superior, 198; calcaneo-Bcaphoid, 
inferior, 199; superior, 199; capsular ( see 
Individual Joints) ; carpo metacarpal, 
dorsal, 182, interosseous, 184, palmar, 
184; of carpus, 180; central of spinal 
cord, 404; ciliary of eye, 676; common 
vertebral anterior, 149, posterior, 160; 
conoid, 171 ; coraco-acromial, 172 ; 
coraco- clavicular, 172 ; coraco-humeral, 
173; coracoid, 172; coronary of liver, 
636 ; costo-clavicular, 169 ; costo-stemal, 
Anterior, 162, posterior, 163 ; costo- 
transverse, 160 ; costo-vertebral, or 
stellate, 159 ; costo-xiphoid, 163 ; coty- 
loid, 187 ; crico-arytenoid, 666 ; crico- 
thyroid, 660; crucial of knee, 190; 
cruciform, 155 

deltoid, 194 ; dorsal (see Individual Joints) 
of elbow, 174; anterior, 175 ; external 
lateral, 175, internal lateral, 175; poste- 
rior, 176 

falciform of liver, 335 
femoral (Hey’s), 731 

gaatro-pnrenic, 622 ; Giinbemat’s, 247, 722, 
732 ; glenoid, 173 ; glosso-epiglottidean, 
665 

of hip, 185 ; hvo-epiglottic, 066 
ilio-femoral, 187; llio-lumbar, 164; of 
incus, 592; interartisular of ribs, 160; 
interclavicular, 169; intercostal, 163; 
interosseous (see Individual Joints); 

* interspinous, 147 ; intertransverse, 147 ; * 
intervertebral, 146 
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LlGAMKXT (continued) 
of jaw, 167 
of Knee, 189 

of larynx, 871; lateral (see Individual 
Joints) ; longitudinal of liver, 636 ; long 
plantar, 196 ; lumbo-iliac, 164 ; lumbo- 
sacral, 164 

metacarpo-phalangeal, 185 ; metacarpal, 
182; metatarsal, 200; metatarso-pha- 
langoa), 207 ; mucosum of knee, 193 ; of 
malleus, 591 
nuchoo, 236 

oblique, 177; obturator, 285; occipito- 
atloid, anterior, 160, lateral, 150, poste- 
rior, 16(5 ; occipito-axoid, 156 ; odontoid, 
156 ; orbicular, 177 ; of ossicula, 691 ; 
of ovary, 717 

palpebral or tarsal, 682 ; of patella, 189 ; 
of pelvis, 105 ; of the phalanges, hand, 
186, foot, 201 ; of the pinna, 585 ; plan- 
tar, 198 ; posterior of knee, 189 ; posti- 
cum Winslowii, 189; Toupart’s, 247, 
721, 731 ; pterygo-maxillary, 216 ; pubic, 
anterior, 107, posterior, 107, superior, 
167 ; sub-pubic, 167 ; pubo-prostatic,092 
radio-carpal, 180; radio-ulnar joint, infe- 
rior, 178, middle, 177, superior, 177 ; 
recto-uterine, 712; rhomboid, 109; 
round, of uterus, 717 ; of liver, 030, of 
radius and ulna, 176, of hip, 187 
sacrococcygeal, anterior, 167, posterior, 
167 ; sacro-iliac, anterior, 165, oblique, 
1C5, posterior, 165 ; sacro-sciatic, 
greater, 1(56, lesser, 106; sacro-verto- 
bral, 104; of scapula, 172; scapulo- 
clavicular, 170; of shoulder, 172; stel- 
late, 159; stemo- clavicular, anterior, 
109, posterior, 169; of sternum, 163; 
stylo-maxillary, 168; sub-pubic, 107; 
supra-spinous, 162 ; suspensory of in- 
cus, 692 ; of lens, 680 ; or liver, 636 ; of 
malleus, 591 ; of mamma, 259 ; of penis, 
698 ; of spleen. 644 ; sutural, 142 
tArsal of eyelids, 682 

tarso-metatarsal, 200 ; of tarsus, 197 ; teres 
of hip, 187; thyro-arytenoid, inferior, 
(568, superior, 667 ; of thumb, 182 ; tibio- 
tarsal, 194 ; thyro-epiglottic, 666 ; thyro- 
hyoid, 605; tibio-fibular, 193 ; transverse 
of atlas, 154 ; of hip, 187 , of knee, 191 ; 
of scapula, 172 ; trapezoid, 170 ; trian- 
gular of urtsthra, 741 ; of tympanic 
bones, 591 
of uterus, 712 

of vertebrro, 149 ; vesico-uterine, 712 
of Winslow, 189 ; of wrist, anterior, 180, 
lateral external, 180, lateral internal, 
180, posterior, 180 
ofZxxN, 210 

Ligamenta subflava, 161 ; suspensoria of 
mamma, 260 

Ligamentum, arcuatum externum. 257, in- 
ternum, 257 ; denticulatum, 464 ; latum 
pulmonis, 676 ; nucha), 236 ; patell©, 189 ; 
posticum Winslowii, 189; spirole, 696; 
teres, 187 • 

Ligature of arteries. See each Artery 

Limbuf laminae spiralis, 696 ; luteus, 581 

Llnea alba, 253 ; aspera, 123 ; ilio-pectinea, 
118; quadrari, 128; splendens, 484 


Line© semilunares, 253 ; transverse of abdo- 
men, 252 ; trunsvers© of fourth ventricle, 
493 

Lingual artery, 338 ; surgical anatomy of, 
338 ; bone, 74; ganglion, 566 ; nerve, 613, 
veins, 428 

Lingualis muscle, 227 

lips, 699, arteries of, 341 

Liquor Cotunnii, 597 ; Morgagni ; 679 ; 

Scarp©, COO ; seminis, 700 
Lithotomy, parts concerned in operation of, 

744 ; avoided in operation, 746 ; divided, 

745 

Littie, glands of, 095 

Livek, 636 ; changes of position in, 636 ; 
development of, cxxiv; distribution of 
vessels to, in fuetus, 661 ; ducts of, (540 ; 
librous coat of, (538 ; fissures of, 636 ; he- 
atic artery, 387, 040 ; hepatic cells, 639 ; 
epatic duct, 640 ; hepatic veins, 446, 638, 
640 ; ligaments of, 035 ; lateral, 830, co- 
ronary, 036; round, 630, longitudinal, 
035 ; lobes* of, 037 ; lobules of, 038 ; lym- 
phatics of, 469; nerves of, 638; portal 
vein, 040, situation, size, and weight, 
035 ; structuro of, 038 ; its surfaces and 
borders, 035 ; vessels of, G38 ? 

Lobes of cerebrum, 477 ; of cerebellum, 491 ; 
of liver, 037, left, 038, lobus caudatus, 638 ; 
quadratus, 037; Spigelii, 038; of lung, 
079 ; of prostate, 097 ; of testis, 704 ; of 
thyroid, 083 ; of thymus, 084 
Lobular biliary plexus, 040 
Lobule of the ear, 685 
Lobules of liver, 638 ; of lung, 680 
Lobulettes of lung, 080 
Lobuli testes, 704 

Lobulus caudatus, 638 ; centralis of cerebel- 
lum, 490 ; quadratus, 638 ; Spigelii, 638 
Locus cosruleus, 493 ; lliger, 480 ; perforatus, 
anticus, 479, posticus, 479 
Long bones, 1 
Long saphenous nerve, 544 
Longi8sinius dorsi muscle, 242 
Longitudinal fissure, of brain, 475, 477 ; of 
liver, 030 ; ligament of fiver, 035 ; sinus 
brain, superior, 431, inferior, 432* 

Longus colli muscle, 232 
Lower extremity, arteries of, 406 ; bones of, 
112; fascia of, 291; lymphatics of, 455; 
ligaments of, 187 ; muscles of, 291 ; nerves 
of, 500 ; veins of, 441 
Lowkk, tubercle of, 053 
Lumbar arteries, 394 ; fascia, 251 ; ganglia, 
661 ; glands, 457 ; nerves, 639 ; plexus of 
nerves, 539; region, 617; vein, ascending, 
444; veins, 444; vertebra, 9; develop- 
ment of, 11 • 

Lumbo-iliac ligament, 164 
Lumbo-Bacral ligament, 164 ; nerve, 639 
Lumbricales muscles, band, 285, foot, 318 
Lungs, 677 ; air-cells of, 882 ; air-sacs, 082 ; 
bronchial arteries, 683; development, exxv; 
veins, 682 ; capillaries of, 682 ; in foetus, 
661 ; lobes ana fissures of, 679 ; lobules of, 
680 ; lobulettes. 679 ; lymphatics of, 461, 
(583 ; nerves of, 683; pulmonary artery, 
682; veins, 683; root of, 680; structure 
of, 680 ; weight, colour, etc., 680 
Lunulfo of nnils, xeiii » 
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Luscbka's gland, 394 
Lymph, xli 

Lymphatic duct, right, 461 
Lymphatic Glands. General Anatomy of* 
lxxxviii 

Descriptive Anatomy : 
anterior mediastinal, 460; auricular pos- 
terior, 451 ; axillary, 454 
brachial, 461 ; bronchial, 454 ; buccal, 461 
cervical, deep, 453, superficial, 452 
in front of oloow, 454 
gluteal, 456 
of head, 451 

iliac, external, 457, internal, 457, inguinal, 
deep, 456, superficial, 455 ; intercostal, 
460 ; internal mammary, 460 ; ischiatic, 
456 

of large intestine, 4(50 ; of lower extremity, 
455 ; lumbar, 457 
of neck, 452 
occipital, 451 

parotid, 451 ; of pelvis, 457 ; popliteal, 456 ; 
radial, 454 * 

sacral, 457 ; of small intestines, 460 ; of 
spleen, 460 ; of stomach, 450 ; submax- 
illary, 451 

of thorax, 460 ; tibial anterior, 455 
ulnar, 464 ; of upper extremity, 453 
zygomatic, 451 

Lymphatics, General Anatomy of \ lxxxvii ; 
origin of, lxxxvii ; plexus of, lxxxvii ; 
subdivision into deep and superficial, 
lxxxvii; valves of, lxxxvii ; vessels, lxxxvii ; 
where found, lxxxvii 
Descriptive Anatomy : 
abdomen, 457 ; arm, 464 
bladder, 458 ; bone, 1 j broad ligaments, 
459 

cardiac, 451; cerebral, 461 ; cervical, super- 
( ficial and deep, 453 ; chest, 461 ; of cli- 
toris, 458 ; of cranium, 452 
diaphragm, 401 

face, superficial, 451, deep, 452 ; Fallopian 
tubes, 459 
gluteal region^ 457 
head, superficial, 451 ; heart, 461 
* intercostal, 461 ; internal mammary, 461 ; 
intestines. 460 
kidneys, 459 

labia, 458 ; lacteals, 460 ; large intestine, 
460; leg, 456; liver, 459; lower extre- 
mity, 456; lung, 461; lymphatic duct, 
451 

meningeal, 462 ; mouth, 452 
neck, 453 ; nose, 461 ; nymphao, 458 
oesophagus, 461 ; ovaries, 459 
. pancreas, 460 ; pelvis, 457 ; penis, 457 ; 
‘ perinseum, 457 ; pharynx, 452 ; pia 
mater, 452 ; prostate, 459 
rectum, 459 

scrotum, 457 ; small intestine, 460 ; spleen, 
460 ; stomach, 459 

testicle, 459 ; thoracid duct, 450 ; thorax, 
461 ; thymic, 161 ; thyroid, 460 
er extremity, 453, superficial, 465, 
eep, 455 ; uterus, 459 
vagina, 459 
£yra of fornix, 486 

Macula cribros^, 572 ; germinativae, cii 


Magnum of carpus, 108( ' 

Malar bone, 49 ; articulations of, 51 ; attach- 
ment of muscles to, 51 ; development of, 
50'; frontal process of, 49 ; maxillary pro- 
cess of, 60; orbital process of, 50; canals, 
50; nerves from facial, 503; process of, 
superior maxillary, 47 
Male urethra, 694 

Malleolar arteries, external and internal, 417 
Malleolus, external, 132, internal, 1£1 
Malleus, 591 ; suspensory ligament of, 591 
Malpighi, pyramids of, (587 
Malpighian bodies of kidney, 688 ; corpuscles 
of spleen, 646 

Mamma, areola of, 717 ; lobules of, 717 ; 
nerves of, 720; nipple or mammilla of, 
717 ; vessels of, 718 
Mamma;, development of, cxix 
Mammary artery, internal, 365 ; glands, 720 ; 
lymphatic glands, 460; veins, internul, 
437 

Mammilla of breast, 717 ; of kidney, 687 
Manubrium of sternum, 75 ; of malleus, 391 
Marrow of bone, 1 
Masse ter muscle, 215 

Masseteric arteries, 346 ; nerve, 512 ; veins, 
427 

Masto-occipital suture, 60 
Masto-pariotal suture, 60 
Mastoia cells, 31 ; openings of, 589 ; fora- 
men, 30 ; portion of temporal bone, 30 ; 
process, 31 ; vein, 428 
Matrix of nail, cxiii 

Maxillary artery, internal, 344; bone, infe- 
rior, 55, superior, 44 ; development of, 48 ; 
fissure, 45; nerve, Ulterior, 512, superior, 
508; process of inferior turbinated, 54; 
malar bone, 50 ; sinus, 46 ; tuberosity, 44 : 
vein, internal, 427 

Maxillary protuberances (foetal), cxiii 
Meatus auditorius, extern us, 81, internus, 
32 ; of * nose, inferior, 74, 570, middle, 74, 
569; superior, 74, 569; urinarius, male, 
095, female, 709 
Meatuses of the nose, 74, 569 
Meckel’s cartilage, 510; ganglion, 510 
Median artery of fore-arm, 381 ; of spinal 
cord, 361 ; nerve, 532 ; vein, 434 
Mediastinal arteries, from internal mam- 
mary, 365; posterior, from aorta, .384; 
lymphatic glands, 460 

Mediastinum, anterior, 676; middle, 676, 
posterior, 676 ; testis, 703 
Medulla Oblongata, 470; anterior pyra- 
mids of, 471; back of, 472; fissures of, 
471 ; lateral tract, 471, 472 ; olivary body, 
471,472; posterior pyramids, 471; iesti- 
form bodies, 471, 472; septum of, 473; 
structure of, 472 
Medalla spinalis, 464 

Medullary canal of bone, lii ; membrane, of 
bone, liii; substance of brain, lxvi, of 
kidney, 687, of supra-renal capsules, 690 ; 
velum posterior of cerebellum, 491 
Medulli-spinal veins, 440 ' 

Meibomian glands, 482 t 
Membrane, basilaris, 596; fusca, 574 ; granu- 
losa, 577; limitana, 578 ; nictitana, 68$; 
pupillaris, 576 ; sacciformis, 178 ; tymponi, « 
500 ; tvmpani, secundaria, 595 ; 
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Membrane of aqueous chamber, 679 ; arach- 
noid, spinal, 402 ; cerebral, 403; choroid, 
674 ; of corti, 696 ; costo-coracoid, 202 ; 
crico-thyroid, 666; fenestrated, lxxxii; 
hyaloid, 679; Jacob’s, 677 ; limiting. 678 ; 
pituitary, 609 ; pupillary, 570 ; of Reiasner, 
696 ; thyro-byoid, 666 ; Schneiderian, 509 
Membranes of Spinal Cord, 462 ; of brain, 
460 

Membranous labyrinth, 697 ; portion of ure- 
thra, 601 ; semicircular canals, 598 
Meninges {see Membranes) 

Meningeal artery, from ascending pharyn- 
geal, 343 ; anterior, from internal carotid, 
352 ; middle, from internal maxillary, 345 ; 
from occipital, 341 ; posterior, from ver- 
tebral, 341 ; small, from internal maxil- 
lary, 345 ; lymphatics, 453 ; veins, 429, 407 
Menisci, xlviii 

Mental foramen, 66, 71 ; process, 55 
Mesenteries, 020 

Mesenteric artery, inferior, 892; superior, 
390 ; glands, 400 ; plexus of nerves, in- 
ferior, 560; superior, 5(K); vein, inferior, 
445, superior, 446 
Meso-cajcum, 020 
Meso-cephale, 474 

Meso-colon, ascending, 021, descending, 721, 
transverse, 021 
Meso-roctum, 021 
Mesorchium, 707 

Metacarpal artery, 378 ; articulations, 182 
Metaearpo-phalangeal articulations, 185 
Metacarpus, 107; common characters of, 
107 ; development of, 109; peculiar bones 
of, 107 

Metatarsal articulations, 201 ; hones, 140 
Metatarsea artery, 418 
Metatarso-phalangeal articulations, 201 
Metatarsus, 140 $ development of, 143 
Middle clinoid processes, 35 ; ear, or tympa- 
num, 588 ; fossa of skull, 03, meatus, 74, 509 
Milk teeth, 005 
Mitral valve, 654 
Mixed bones, 3 
Modiolus of cochlea, 595 
Molar glands, 604; teeth, 604; teeth, pecu- 
liar, 005 

Monro, foramen of, 483, 488 
Mons Veneris, 708 
Monticulus cerebelli, 490 
Morgagni, liquor, 579 
Morsus diaboli, 7f4 
Motor oculi nerve, 497 
Mouth, 601 ; mucous membrane of, 601 ; 
muscles of, 213 

Movement admitted in joints, 148 
Mucilaginous glands, 145 
Mucous membrane, xeix 
Muller, duct of, cxxvi, cxxvii 
Multicuspidate teeth, 604 
Multifidus spin® muscle, 244 
Muscle. General Anatomy of, lx ; of animal 
life, lx; arrangement of fibres of, lx: 
bipennifdrm, 202; blood-vessels of, lx; 
derivation of names, 202 ; development of, 
cxixj fasciculi of, lx; fibrils of, lxi; 
form of, 202; involuntary, Ixii, lympha- 
. tics tf, liii ; meaning of the terms, origin 
* and insertion, 202 ; mode <if connection of, 


with bone, cartilage, skin, etc., 203 ; nerves 
of, lxiii ; of organic life, lxiii ; penniform, 
202; radiated, 202; sarcous elements of, 
lx ; sheath of, lx ; size of, 202 ; striped, a 
lx ; structure of, lx: tendons of, 203; 
unstriped, lxii ; voluntary, lxii 
Muscles or Muscle, Descriptive Anatomy : 
of abdomen, 246 ; abductor minimi digiti, 
(hand) 284, (foot) 317, indicis, 265, pol- 
licis, (hand) 282, (foot) 317 ; accelerator 
urinro, 739; accessorii orbicularis oris, 
214; accessorius pedis, 318 ; accessorius 
ad sftcro-lumbalem, 242 ; adductor bre- 
vis, 299, longus, 299, magnus, 229, pol- 
licis, (hand) 284, (foot) 319 ; anconeus, 
278 ; anomalus, 212 ; antitragieus, 586 ; 
arytamo-epiglottideus, inferior, 670, su- 
perior, 670, arytienoideus, 669 ; attollens 
aureni, 207 ; attrahens aurem, 207 ; azy- 
gos uvulai, 231. 

basio-glossus, 287; biceps, (arm) 269, 
(thigh) 305; biventer cervicis, 243; 
brachial^ anticus, 269 ; buccinator, 215 
cerato-glossus, 227 ; corvicalis ascendens, 
242 ; chondro-glossus, 227 ; ciliary of 
eye, 676 ; circumllexus palati, 230 
coccvgeus, 742 ; coclilearis, 597 ; corn- 
plexus, 243 ; compressor narium minor, 
212; nasi, 212; sacculi laryngis, 670 ; 
urethrre, 742 ; constrictor isthmi fau- 
ciuin, 227, pharyngis inferior, 228, mo- 
dius, 228, superior, 229, urethrui, 742 ; 
coraco-brachialis, 268 ; corrugator hu- 
percilii, 209 ; cremaster, 721 ; cricoary- 
tmnoideus lateralis, 6G8, 670; posticus, 
668, -crico-thyroid, 668; crumms, 297, del- 
toid, 264; depressor anguli oris, 214; 
depressor alse nasi, 212, epiglottidis, 
670, labii inferioris, 214; diaphragm, 
256 ; digastric, 224 ; dilatator naris, an- 
terior, 212, posterior, 212 
of epicranial region, 204 ; of external ear, 
207; erector clitoridis, 741, penis, 740, 
spinro, 240 ; external sphincter, 767 ; 
extensor brevis digitorum, 316, carpi 
radialis brevier, 277, longior, 276, ul- 
naris, 278 ;coccygis,244; digitorum com- 
munis, 278 ; indicis, 280 ; longus digi- 
torum, 308; minimi digiti, 278; ossis 
metacarpi pollicis, 279 ; primi internodii 
pollicis, 279 ; propri us pollicis, 308; se- 
cundi internodii pollicis, 279 
of face, 205 ; femoral region, anterior, 293, 
internal, 298, posterior, 305; tibular, 
region, 813; flexor accessorius, 318; 
brevis minimi digiti, (hand) 284, (foot) 
319, digitorum, 317, pollicis, (hand) 283, 
(loot) 319, carpi radialis, 272, ulnaris, 
273, digitorum suhlimis, 273, longlis 
digitorum, 312, pollicis, (hand) 274, 
(foot) 312, oss is metacarpi pollicis, 282, 
profundus digitorum, 274 
gastrocnemius, 309; gemellus superior, 
304, inferior, 304; genio-hyo-gfossus, 
226; genio-hyoid, 225; glutieus maxi- 
mus, 300, rnedius, 301, minimus, 302 ; 
gracilis, 298 

of hand, • 282 ; of head mid faco, 205; he- 
licis, major, 586, minor, 6$B; Hilton’s, 
(380 ; of hip, 300 ; hyo-glossus, 227 
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Muscles or Muscle ( continued ) 
iliac region, 291 ; iliacufl, 292 ; ilio-costalis, 
242; infra- costal, 254; infra-spinatus, 
207 ; intercostal, 257 ; internal sphinc- 
ter, 737 ; interrossei of foot, 820 ; of hand, 
285; interepinales, 244; intertranaver- 
sales, 245 

labial, 213; of larynx, 008; latisHunus 
dorsi, 236 ; laxator tympani, major, 592 ; 
minor, 692 ; of leg, 307 ; levator anguli 
oris, 213, ani, 741, scapulas, 238, glan- 
dulte thyroid ae, 084; labii inferioris, 218, 
labii superioris alaeque nasi, 212, labii 
superioris, 213, menti, 213, pnlati, 229, 
palpebrro, 211, prostata), 743; levatores 
costarum, 247 ; lingualis, 227 ; longissi- 
mus dorsi, 242 ; longus colli, 232 ; lum- 
bricales,(liand) 285, (foot) 318 
masseter, 215; multitidus spinre, 244, 
musculus accessorius adsacro-lumbalem, 

' 242 ; mylo-hyoid, 225 
naso-labialis, 214 ; of neck, 218 
obliquus auris, 680, abdominis externus, 
240, internus, 248; capitis superior, 
246, inferior, 246; oculi, inferior, 211, 
superior, 210; obturator, externus, 304, 
internus, 303; occipito-frontalis, 214, 
omo-hyoid, 223 ; opponens minimi di- 
git!, 285, pollicis, 282 ; orbicularis oris, 
214, palpebrarum, 210 ; of orbit, 217 
palate, 229 ; palato-glossus, 227 ; palato- 
pharyngeus, 231 ; ptdmaris brevis, 2^4, 
longus, 272 ; pectineus, 298 ; pectoralis, 
major, 20D, minor, 262 ; of perinaeum, 
male, 739, female, 741 ; peroneus bre- 
vis, 316, longus, 313, tertius, 309 ; of 
pharynx, 228 ; plantaris, 310 ; platysma 
myoides,219; popliteus, 210; pronator 
quadratus, 275, radii teres, 271 ; psoas 
magnus, 291, parvus, 292; pterygoid, 
internal, 217, external, 217 ; pyramidalis 
abdominis, 252, nasi, 212 ; pyriformis, 
302 

quadratus femoris, 304, lumborum, 252, 
menti, 214 ; quadriceps extensor cruris, 
290 

rectus abdominis, 252, capitis anticus 
major, 232, minor, 232 ; posticus major, 
245, minor, 246, femoris, 296, oculi, 
externus, superior, inferior,- and inter- 
nal, 209, lateralis, 232 ; retrahens au- 
rem, 208 ; rhomboideus, 212, major, 238, 
minor, 238; risorius, 215; rotatores 
spinas, 244 

sacro-lumbalis, 242; sartorius, 285; sca- 
lenus anticus, 233, medius, 234, posticus, 
234; semi-membronosus, 306; serratus 
posticus, superior, 239, inferior, 239; 
• semi-spinalis dorsi, 243, colli, 243 ; semi - 

tendinosus, 305 ; serratus magnus, 203 ; 
solo of foot, 310, first layer, 3 Hi, second 
layer, 318, third layer, 319 ; soleus, 310 ; 
sphincter, external*, 730, internal, 736, 
vaginas, 740 ; spinalis dorsL 242, cervicis, 
243 ; splenius, 240, capitis, 250, colli, 
240; stapedius, 592; sterno-cleidomas- 
toid, 220 ; sterno-hyoid, 222 ; stemo-thy- 
roid,222; stylo-glossus, 227; stylo-hyoid, 
225; tftylo-pharyngeus, 229; subanco- 
neus, 271 ; subclavius, 262 ; subcrureeus, 


Muscles op. Muscle ( continued ) 

297 ; subscapularis, 265 ; supinator bre- 
vis, 279, longus, 276; supra-spinales, 
244 ; supra-spinatus, 206 
temporal, 216 ; tensor palati, 230, tarei, 
209, tympani, 592, vaginas femoris, 295 ; 
teres ma]or, 207, minor, 267; thyro- 
arytamoideus, 009; thyro-epiglottideus, 
673 ; thyro-hyoid, 223 ; tibialis anticus, 
307, posticus, 212; of tongue, 225; 
trachelo-mastoid, 242; tragicus, 580; 
transversalis abdominis, 251, colli, 242; 
transversus auriculae, 680, pedis, 319, 
perinasi, 740, (female) 741; trapezius, 
235 ; triangularis sterni, 740 ; triceps, 
extensor cubiti, 270, extensor cruris, 290, 
femoral is, 297 ; of tympanum, 680 
of ureters, 689; of urethra, 739 
vastus externus, 290, internus and crurseus, 
297 

zygomaticus major, 213, minor, 213 
Musculi papillares, left ventricle, 057; right, 
655 ; pectinati in left auricle, 050, in right, 
053 

Musculo-cutaneous nerve of arm, 530, from 
peroneal, 552 
Musculo-spiral nerve, 535 
Musculo-pnrenic artery, 3G5 
Musculus accessorius ad sacro-lumbalom, 
242 

Mylo-hyoid artery, 346 ; groove, 67 ; muscle, 
225; nerve, 514 ; ridge ; 60 
Myrtiform fossa, 40 


Nails, xciii 

Nares, anterior, 72, posterior, 614, septum 
of, 73,5(58 

Nasal angle, 40 ; artery, of internal maxil- 
lary, .347, of ophthalmic, 354 ; of septum, 
341 ; bones, 43, articulations of, 40 ; car- 
tilages, , 568 ; crest, 40; duct, 584; emi- 
nence, 28 ; foes®, 72, 569 ; arteries of, 570 ; 
mucous membrane of, 509, nerves of, 670 ; 
voins of, 670 ; groove, 43 ; nerve, 507 ; 
nerves from Meckel’s ganglion, 61 1 ; notch, 
27 ; process, 47 ; spine, 27, anterior, 48, 
posterior, 51 ; venous arch, 426 
Naso-maxillary suture, 09 
Naso-palatine canal, 47 ; nerve, 611 
Nates of brain, 488 

Neck, glands of, 452, lymphatics of, 453, 
muscles of, 218 ; triangle of, anterior, 347, 
posterior, 349, veins of, 427 
Nerve-corpuscles, lxxvii 
Nerves, General Anatomy of , lxiii ; affe- 
rent, or centripetal, lxxv ; cerebro-spinal, 
lxxiv, composition of, lxxiv, funiculi of, 
lxxiv, neurilemma of, lxxiv, origin of, lxxv, 
lexus of, lxxiv, sheath of, lxxiv, sub- 
ivision of, lxxiv, termination of, lxxv, 
vessels of, lxxiv; efferent or centrifugal, 
lxxv ; spinal, roots of, 522 ; of special Bense, 
496 ; tubes, Ixvi 

Nerves or Nerve, Descriptive Anatomy of: 
Abducens, 499 ; accessory obturator, 543 ; 
acromialcs, 526; antlrior crural, 543; 
auditory, 497, 408 ; auricular, posterior, 
602 ; ot vagus, 519 ; auricularis magnus, 
692 
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Nerves or Nerve (continued) 

626; of auriculo temporal, 613; of 
second cervical. 626, of small occipital. 
626 

of brachial plexus, 627 ; buccal. 612 : of 
facial, 603 

cardiac, 667, middle, 667, inferior, 657, 
superior, 657, plexus, 557, posterior 
668, of pneumogastric, 620 ; cavernous 
of penis, 603; cervical anterior, 524, 
posterior, 626, superficial, 625, cervico- 
facial, 663 ; chorda tympani, 602, 593 ; 
ciliary, long, 607, short, 606; circum- 
flex, 630 ; claviculares, 625 ; coccygeal, 
646 ; cochlear, 699 ; communicans noni, 
626; peronei, 560; of Cotunnius, 611 ; 
cranial, 495; crural anterior, 643 ; cuta- 
neous (see that heading) 
deep palmar, 536; deep temporal, 612; 
dental anterior, 609, inferior, 613, pos- 
terior, 609 ; descondens noni, 605 ; di- 
gastric from facial, 503 ; digital (foot), 
561, 552 ; plantar, 650, (hand), dorsal, 
635, 636, palmar median, 532 ; dorsal, 
of penis, 647 ; dorsal spinal, 637 ; dorsi- 
lumbar, 639 ; of dura mater, 468 
eighth pair, 515; of eyeball, 581 
facial, 600 ; of femoral artery, 561 ; fifth, 
606 ; fourth, 498 ; frontal, 506 
ganglionic bianch of nasal, 507 ; gastric 
branches of vagus, 518 ; goni to- crural, 
641 ; glosso-pharyngeal, 515 ; gluteal, 
inferior, 549, superior, 667 ; great petro- 
sal, 61 1 , great splanchnic, 558 ; gusta- 
tory, 613 

hemorrhoidal, inferior, 547 ; of heart (see 
Cardiac), hepatic, 638; hvpo-glossal, 
603 

ilco-hypogastric, 540; ilio-inguinal, 541 ; 
incisor, 514; inferior maxillary, 512; 
infra-maxillary, of facial, 504 ; infra- 
orbital of facial, 504; infra-trochlenr, 
607 ; intercostal, 637 ; intercosto-hu- 
meral, 638 ; interosseous, anterior, 532, 
posterior, 637; ischiadic, great, 549; 
small, 547 
Jacobson’s, 517 

of labyrinth, 699 ; labial, 510 ; lachrymal, 
606 ; of Lancisi, 481 ; large, cavernous, 
563 ; laryngeal, external, 519 ; internal, 
619 ; recurrent, 620 ; superior, 619; lesser 
splanchnic, 569 ; lingual, 513, of fifth, 
613, of glosso-pharyngeal, 617 ; long 
ciliary, 607 ; long thoracic, 529 ; long 
saphenous, 544; lumbar, 539; lumbo- 
sacral, 639 

malar branch of orbital nerve, 609; of 
facial, 603 ; masseteric, 512 ; maxillary 
inferior, 512, superior, 508; median, 
632 ; mental, 514 ; middle cardiac, 557 ; 
motor of eye, common, 497 ; external, 
499; musculo-cutaneous of arm, 530; 
leg, 662; musculo* spiral, 436; mylo- 
hyoid, 514 

nasal, ophthalmic, 607 ; from Meckel’s 
g ang lion, 611; from Vidian, 611 ; naso- 
palatine, 611 ; •ninth, 503 
obturator, 641 ; oesophageal, 620 ; occipital, 
great, 527, amall, 625 ; of third cervical, 
627 ; of facial, 603 ; olfactory, 495 ; oph- 


Nerves or Nerve (oontinned) 

thalmic, 506 ; optic, 496 ; orbital nerves, 
their relation, 600 ; in cavernous sinus, 
600, in orbit, 500, in sphenoidal fissure, 
500; orbital of superior maxillary, 608 
palatine, anterior or large, 511, external, 
510, posterior or small, 610 ; palmar, 
cutaneous, of median, 632, ulnar, 634 ; 
palpebral, 510; par vngum, 618; pa- 
thetic, 498; perforans Cassorii, 530; 
erinrenl, 547, suparficial, 647 ; peroneal, 
51; petrosal, superficial external or 
large, 501, 511, small, 501, pharyngeal 
of pneumogastric, 619, of plosso-pha- 
ryngeal. 517 ; of sympathetic, 555 ; of 
Meckel’s ganglion, 4 511 ; of external 
laryngeal, 519; phrenic, 626; plantar, 
cutaneous, 560, external, 651, internal, 
550 ; pneumogastric, 518 ; popliteal ex- 
ternal, 561, internal, 549 ; poitio dura, 
500; portio inter duram et mollem, 
600 ; portio mollis, 497 ; posterior au- 
ricular, 502 ; pterygoid, 612 : pterygo- 
palatine, 612 ; pudendal, inferior, 649 ; 
pudic, 647 ; pulmonary, from vagus, 

radial, 536; recurrent laryngeal, 520; 
recurrent to tentorium, 499 ; renal 
splanchnic, 659; respiratory external, 
526, internal, 526 

sacral, 546 ; plexus, 546 ; saphenous long 
or internal, 644, short or external, 550 ; 
sciatic, great, 549, small, 647 ; short 
ciliary, 607 ; sixth, 499 ; small caver- 
nous, 663; sphenopalatine, 509; 
spinal, 522 ; spinal accessory, 517 1 
splanchnic, great, 558, small, 659'; 
smallest, 659; sternales, 525; stylo- 
hyoid of facial, 603 ; subclavian, 527 ; 
suboccipital, 623, posterior branch of, 
627 ; subscapulftr, 530 ; superficialia 
colli, 625; superior cardiac, 557, max- 
illary, 608 ; supra-clavicular, 525, supra- 
orbital, 556 ; supra-scapular, 529 ; supra^ 
trochlear, 60(5 ; eupra-maxillary of 
facial, 603 ; sympathetic, 653 
temporal deep, 612, of facial, 503, of auri- 
cula-temporal, 513 ; temporo facial, 503 ; 
temporo-malar, 608; third, or motor 
ocun, 407 ; thoracic posterior, 529 ; 
anterior, 629; thyro-hyoid, 505 ; tibial, 
anterior, 661 ; posterior, 550 ; of tongue, 
567; tonsillar, 517; trifacial or trige- 
minus, 505 ; trochlear, 498 ; tympanic, 
of glosso-pharyngeal, 517, 593 , of iaciftl, 
502 

uluar, 634. uterine, 563 

vaginal, 563 ; vagus, 518 ; vestibular, 699 ; 

Vidian, 611 • 

of Wrisberg, 531 

Nervous substance, chemical analysis, lxv; 
grey, lxv ; white, lxvi ; gelatinous, lxvii ; 
layer of retina, 678 

Nervous System, General Anatomy of, lxv ; 
fibious nervous matter, lxvii ; ganglia, 
lxxiii ; grey or cineritious substance, lxv 5 
sympathetic, lxvii ; composition of, lxvii) 
gelatinous fibres, lxvii, tubular fibres,. lxvi ; 
vesicular nervous matter, lxv*J white or 
medullary substance, lxvi 
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Nervus cardiaeus magnus, 557, minor, 557 j 
superficialis cordis, 557 
Neurilemma, lxxiv, of cord, 463 
, Neuroglia, lxviii 
Nidus hirundinis of cerebellum, 401 
Ninth nerve, 503 
Nipple, 717 

Nodule of cerebellum, 491 
Noduli Arantii, 056, 657 
Nose, 567 ; . arteries of, 660: bones of, 43 ; 
cartilages of, b68; •cartilage of septum of, 
568 ; development of, cxviii ; fossoe of, 72 ; 
670 ; mucous membrane of, 560 ; muscles 
of, 212 ; nerves of, 670; veins of, 570 
Notch, cotyloid, 117 ; ethmoidal, 40; inter- 
condyloid, 125 ; nasal, 27 ; pterygoid, 38 ; 
sacro-sciatic, greater, 114; lesser, 114; 
sigmoid, 60; sphcno-palatine, 53; supra- 
orbital, 27 ; supra-scapular, 80 
Notochord, civ, cxii 
Nuck, canal of, 717 
Nummular layer of retina, 677 
Nutritious artery of bone, li T 
Nymphae, 709 ; lymphatics of, 458 

Oblique inguinal hernia, 715, coverings of, 
716 ; ligament, 178 ; line of the clavicle, 
84, of lower jaw, 66, of radius, 102 
Obliquus auris muscle, 580 ; extemus abdo- 
minis, 246, intemus, 248 ; inferior capitis, 
246, superior, 215; inferior oculi, 211, 
superior, 210 

Obturator artery, 390, peculiarities of, 300 ; 
relation of, to femoral ring, 733 ; externus 
muscle, 304, internus, 303, fascia, 747, 
foramen, 127 ; ligament, or membrane, 
303 ; nerve, 541 ; accessory, 543 ; veins, 
442 

Occipital artery, 341 ; bone, 20, articulations 
of, 23, attachment of muscles to, 23, de- 
velopment of, 23; crests, 20; protuber- 
ances, 20; fossae, 22; lymphatic glands, 
451 ; sinus, 432 ; triangle, 350 ; vein, 427 
Occipitalis major nerve, 527, minor, 525 
Occipito-atloid articulation, 156; occipito- 
axoid articulation, 156; occipito-frontalis, 
muscle, 206 

Occiput, arteries of, 341 
Odontoid ligaments, 156, tubercle for, 21 ; 
process of axis, 5 

(Esophageal arteries, 384 ; branches of vagus 
nerve, 620; glands, 616; opening of 
diaphragm, 267 ; plexus, 520 
(Esophagus, 614, lymphatics of, 461, struc- 
ture of, 615, surgical anatomy of, 615 
(Estcrlen, on supra-renal capsules, 600 
Olecranon process, 08 ; fracture of, 288 
Olfactory bulb, 405 ; foramina, 40 ; fossae 
* (foetal), cxiii ; nerve, 405 
Olivary bodies of jnedulla oblongata, 471, 
472 ; process, 35 
Omenta, 620 

Omentum, gastro-colic, 620 ; gastro-bepatic, 
620 ; gustro-spleuie, 620, great, 620, lesser, 
618, 620, sac of, 019 
Omo-hyoid muscle, 223 
Omphalomesenteric, arteries, foetal, cviii; 

veins, exxi * • 

Opening df aorta in left ventricle, 657 ; 
aortic in diaphragm, 258 ; caval in dia- 


phragm, 258; of coronary ainus, 653; of 
inferior cava, 653 ; left nuriculo-ventri- 
cular, 657 ; oesophageal in diaphragm, 
257 ; of pulmonary artery, 654 ; veins, 
656; right auriculo-ventricular, 654; sa- 
phenous, 295, 730 ; of superior cava, 653 
Operation for club foot, 314; of laryn- 
gotomy, 674, of laryngo-tracheotomy, 
673; of lithotomy, 744; of oesopha- 
gotomy, 615 ; of staphyloraphy, 232 ; 
for strabismus, 211 ; tracheotomy, 674 
for wry neck, 222 

ligature of arteries. See Surgical Anatomy 
of each 

Opercula of dental grooves, 608 
Ophthalmic artery, 352; ganglion, 508; nerve, 
506 ; vein, 433 

Opponens minimi digiti muscle, 285 ; polli- 
cis muscle, 282 

Optic commissure, 497 ; foramen, 35, 63 ; 
groove, 35 ; lobes, 488 ; nerve, 400 ; inter- 
retinal fibres, 497; thalami, 488; tract, 
496 

Ora serrata, 576 

Orbicular bone, 591 ; ligament, 177 
Orbieuljiris oris muscle, 214; palpebrarum, 
208 

Orbit, 71 ; arteries of, 352 ; muscles of, 209 ; 

relation of nerves in, 500 
Orbital artery, 345 ; foramina, 37 ; nerve, 
508 ; process of malar, 50 ; of palate, 52 
Organic constituent of bone, liv 
OriHce, (esophageal of stomach, 621 ; pyloric 
of stomach, 621 

Os calcis, 135, development of, 142; liyoides, 
72; innominatum, 112, development of, 

1 17 ; magnum of carpus, 109 ; orbiculare, 
591 , planum, 40 
Os uteri, 712 
Ossa triquetra, 42 
Ossicula, 501 ; ligament of, 501 
Ossification, period of, lv ; of bone, lv ; of 
spine, progress in, 1 1 
intra-cartilaginous, lv 
intra-motnbranous, lv 
Osteo-dentine, 607 
Osteology, 1 

Ostium abdominal© of Fallopian tube, 714; 

uterinum, 712; uteri internum, 712 
Otic ganglion, 514 
Otoliths, 599 
Outlet of pelvis, 120 

Ovarian arteries, 393 ; plexus of nerves, 560, 
veins, 444 

Ovary, 714; corpus lutenin of, 717 ; develop- 
ment of, cxxvi; Graafian vesicles of, 715 ; 
ligament of, 717; lymphatics of, 450; 
nerves of, 717; ovisacs of, 716; shape, 
position, and dimensions, 715; situation 
in foetus, cii ; stroma of, 715 ; tunica al- 
buginea of, 716, vessels of, 717 
Ovicapsule of Graafian vesicle, 716 
Oviducts, 714 
Ovisacs of ovary, 716 
Ovula of Naboth, 713 

Ovum, cii ; discharge of, 716 ; discus proli- 
gerus of, 716; fecundation of, ciii ; germi- 
nal spot of, ciii ; germinal vesicle of, cii ; 
vitelline membrane of, cii ; yelk of, cii ; 
Kona pellucida of, cii 4 
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Pacchionian depressions, 24 ; glands of, 467 
Pacinian corpuscles, lxxvii 
Palatal glands, Oil 

Palate, arches of, 010; development of, cxiv ; 
hard, (510; soft, CIO; bone, 51 ; articula- 
tions of, 56 ; attachment of muscles to, 56 ; 
development of, 56 ; turbinated crests of, 
51 ; vertical plate of, 51 ; horizontal plate 
of, 51; orbital process of, 52 ; process of 
superior maxillary, 47 ; sphenoidal process 
of, 56 ; nluscles of, 221) 

Palatine artery, ascending, 610, descending, 
647, posterior, 647 ; canal, anterior, 47, 
posterior, 51; accessory, 51 ; fossa, ante- 
rior, 47 ; nerves, 410, proc ess of superior 
maxillary, 47 ; veins, inferior, 427 
Palatoglossus muscle, 227 ; pharyngeus, 251 
Palmar arch, deep, 676, superficial, 671) ; cu- 
taneous nerve, 566 ; fascia, 2*2 ; in teros.se i 
arteries, 670; nerve, deep of ulnar, 551, 
superficial, 555; veins, 450 
Piilmuris bievis muscle, 284 ; longus muscle, 
275 

Palpebrie, 58 L 

Palpebral arteries, 354; cartilages, 581 ; fis- 
sures, 5s 1 ; folds of conjunctiva, 585 ; liga- 
ments, 5s2 ; muscles, 208 ; veins, inferior, 
427, superior, 427 

Pampiniform plexus of veins, 444, 702, 717 
Pancreas, 645 ; development of, cxxiv, struc- 
ture of, 644, lymphatics of, 460 ; vessels 
and nerves of, 644 

Pancreatic arteries, 500 ; duct, 613; plexus 
of nerves, 560 ; veins, 445 
Puncrealica magna artery, 500 
P.mcreatico-duodennJ artery, 580, inferior, 
500 ; v< in, 445: plexus of nerves, 560 
Papilla lacluy mails 581, 584 ; spiralis, 507 
Papilla) of tooth, 607; cc.iiiem et lililbrines, 
565; conjunctiva], 585; fungiformes 
(mediic), 565 ; of kidney, 68/ ; maxima) 
tcircumvalluti'), 565; of skin, lxxxix ; of 
loiiuue, 5( J5 

Panillnry &tago of development of tooth, 
607 

Pi r Vtigiim, 51ft 

P,,riet.d lames, 25; arlicidatinns of, 25; 
.Lltaciuuent. of muscles to, 25; develop- 
ment of, 25; eminence, 24 ; foramen, 2 4 
Pam lid duct, <512; gland, 611; aecesMiry 
portion of, 612 ; nerves of, 612 ; vessels of, 
612; Lymphatic glands, 451 ; veins, 427 
Patella, 127; uj Licuhitious of, 128; attach- 
ment of muscles to, 128 ; development of, 
1 28 ; tract me of, 5 l 2 
Pe.cipiet, reservoir of, 450 
Pe.ctineus muscle, 208 
Pcctiiiilbnn septum, 600 
Pectoral region, dissection of, 260 
Pectoralis major, 261, minor, 262 
Peculiar dorsal vertehue, 7 
Pedicles of a vertebra, 5 

Pod uncles of ceiebellum, 402 ; of cerebrum, 
480 ; of corpus cullosum, 477 ; of pineal 
gland, 488 

Pelvic fascia, 74G parietal or obturator 
layer, 717; visceral layer, 747; plexus, 
561 . 

Pelvis, 118, 600; arteries of, 396 ; articula- 
tions o 1 *, 165; axes of, L20; boundaries of, 
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120; brim of, 119; cavity of, 120; diame- 
ters of, 119; false, 118; inlet of, 119; 
ligaments of, 165; lymphatics of, 457; 
male and female, differences of, 121 ; outlet 
of, 120 ; position of, 120 ; position of viscera 
at outlet of, 742; true, 118; of kidney, 
688 

Penis, 698 ; arteries of, 700; body of, 698 ; 
corpora cavernosa, 699; corpus spongio- 
sum, 699 ; development of, cxxviii; dorsal 
artery of, 402; dorsal vein of, 443; nerve 
of, 517; suspensory ligament, 699; lym- 
phatics of, 457, 700 ; muscles of, 740, nerves 
of. 700 ; prepuce of, 098 ; root of, 698 
Pen iiiform muscle, 202 
Peribraua Casserii nerve, 450 
Perforated space, anterior, 478, posterior, 
479 

Perforating arteries, of hand, 579: from 
mammary artery, 565; from plantar, 424 ; 
from profunda, 410 
Pericardiac arteries, 565, 586 
Pericardium, relations of, 619; structure of, 
650: fibrous layer of, 650; serous layer 
of, 650 ; vessels of, 651 
Perichondrium, xlvi 
Porilymnli, 597 

Pcrinajrtl artery, superficial, 402, transverse, 
402; fascia, deep, 741, superficial, 737; 
nerve, 547, superficial, 547 
lViimtumi, 758; abnormal course of arteries 
in, 746; deep boundaries of, 738; lym- 
phatics of, 457 ; muscles of, 769 ; surgical 
anatomy of, 768 
Periosteum, 1 ; of teelh, 003 
Peritoneum, lesser cavity of, (519 ; ligaments 
of, 620; mesenteries of, 620; omenta of, 
620; reflections traced, 618 
Permanent cartilage, xlvi ; teeth, 602 
Peroneal artery, 420; anterior, 420; peculi- 
arities of, 4^0; nerve, 551 ; veins, 442 
Peroneus brevis muscle, 614; longus, 616, 
fortius, 608 

Perpendicular plate of ethmoid, 69 
Pes accessorius, 481 ; hippocampi, 484 
Petit, canal of, 580 
Petro-occipital suture, 60 
Petro-spheiioidal suture, (50 
Petrosal nerve, superficial or large, from 
Vidian, 541, external, 511, small, 541; 
sin us, inferior, 456, superior, 456 
IV Lrous ganglion, 516 ; portion of temporal 
hone, 31 

Peyer’s glands, 628 

Phalanges, hand, 108, articulations of, 108, 
186, development of, 112, foot, 141. nrti* 
dilations of, 141, 201, development of, 
142 

Pharyngeal aponeurosis, 614; arc tea, c.viii; 
artery, ascending, 612 ; clefts, cxiv: f.ai- 
nlioif, 556; glands, 614; nerve, from ex- 
ternal la ryugeal, 519, from glosso-phiuyn* 
geal, 517, from Meckel’s gang! ion, 512; 
from sympathetic, 55 8^ from vagm,£12; 
plexus of nines, 517, &60 ; spine, 21 ; vein, 
429 

Pharynx, 616 ;, aponeurosis of, 614; arteries 
of,* 542 ; development uf, cxxxv^ mucoUS 
nicmtiHinc of, 611; mu/scles of, 21.8 
Phlebolites, 446 m 
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Phrenic arteries, 303, nerve, 526 ; plexus of 
nerves, 557 ; veins, 444 
Pia mater, of brain, 409 ; of cord, 463 ; tes- 
tis, 703. 

Pigment, xlv ; of iris, 676 
Pigmentary layer of choroid, 674 
Pillars of external abdominal ring, 721 ; of 
diaphragm, 257 ; of fauces, 010; of fornix, 
480 

Pineal gland, 488; peduncles of, 488 
Pinua of car, 684 ; ligaments of, 585, mus- 
cles of, 586 ; nerves of, 587 ; vessels of, 687 
Pisiform bone, 10(5 

Pituitary body, 489; fossa, 35 ; membrane, 509 
Placenta, cix 

Plantar artery, extomal, 421, internal, 421 ; 
fascia, 315; ligaments, 198; cutaneous 
nerve, 660; nerve, external, 651, internal, 
550 ; veins, external, 442, internal, 442 
Pl.ui laris muscle, 310 
Pht\sma niyoides, 219 
Pluilia, (575; cavity of, 675; costnli*, (575 ; 
pulmonalis, 675; reflections ol, traced, 
(575 ; vessels and nerves of, (570 
PI 'urns, (575 

Pr/ A us oi' Nerves, lxxiv; aortic, 5(50; bra- 
chial, 527 ; cardiac, deep. 5 57 ; superficial 
658, carotid, 555, external. 550 ; cavernous, 
551; cerebral, 552; cervical, 524; poste- 
rior, 627; cm line, 500; colic, left, 500, 
middle, 500, right, 500; coronary, ante- 
rior, 558, posterior, 558 ; cystic, 6(50 ; dia- 
phragmatic, 659; epigastric or solar, 659 ; 
facial, 660; gastric, 600 ; p astro-duodenal, 
500 ; g astro-cpiploic, 500, left, 5(50 ; great 
cardiac, 557 ; htemorrhoidn), superior, 501, 
inferior, 501; hepatic, 6(50 ; hypogastric, 
661, inferior, 601; ileo-colic, 500; infra- 
orbital, 510; lumbar, 539 ; meningeal, 55(5 ; 
mesenteric, inferior, 500 ; superior, 500 ; 
oesophageal, 620; ovarian, 500, ophthal- 
mic, 550 ; pancreatic, 5(50 ; pancreatico- 
duodenal, 5(50 ; patella*, 645 ; pharyngeal, 
618, 550; phrenic, 569; prostatic, 603; 
pulmonary, anterior, 520, posterior, 520 ; 
pyloric, 500; renal, 659; sacral, 540; sig- 1 
moid, 560 ; solar, 559 ; spermatic, 500 ; 
splenic, 500; superficial cardiac, 668; 
supra-rennl, 559; tonsillar, 617; tympa- 
nic, 617, 593 ; vaginal, 6(43 ; vertebral, 652 ; 
vesical, 561 

Plexus of Veins. See Veins 

Plica semilunaris, 583 

Pueumogastric lobule of cerebellum, 491 

Pneumogastric nerve, 618 

Pnmum Adami, 003 

Pons hepatis, 030 ; Tarim, 479 

Puns Varolii, 474 

Popliteal artery, 413; branches of, 414: 
peculiarities of, 414 ; surgicnl anatomy of, 
414; lymphatic glands, 440; nerve, ex- 
ternal, 661, internal, 649 ; space, 412 ; vein, 
442 

Popliteus muscle, 311 * 

Pores of the skin, xevi 
Portal canals, 038 ; fissure, 637 ; vein, 445, 
638, 640, 661 

Portio jura of seventh nerve, 500 ; mollis, 
497 ; inter duram et mollem, 500 


Porus opticus of sclerotic, 572 
Posterior (see under each separate head) 

1 Pott’s fracture, 323 
Pouches, laryngeal, G68 
Poupart’s ligament, 247, 721, 732 
Prepuce, 698 
Preputium clitoridis, 709 
Primitive groove, civ 

Princeps cervicis artery, 342 ; pollicis arterv, 
378. 

Processes or Process, acromion* 89 ; alveo- 
lar, 47 ; augular, external, 27, internal, 
27 ; auditory, 32 
basilar, 21 

clinoid, anterior, 37, middle, 35, posterior, 
35; cochlearilorm, 590; condyloid of 
lower jaw, 57 ; coracoid, 90 ; coronoid of 
lower jaw, 57 ; of ulna, 98 
ethmoidal of inferior turbinated, 54 
frontal of malar, 49 

liamuhir, of cochlea, 697, lachrymal, 49, 
of sphenoid, 58 ; of helix, 585 
of Jngrtissia*, 37 
jugular, 21 

lachrymal of inferior tmbinated bone, 63 
malar, 47; nm^loid, 31 : maxillary of in- 
ferior turbinated, 54, of malar bone, 50; 
mental, 55 
nasal, 47 

odontoid of axis, 0 ; olecranon, 98 ; oli- 
vary, 55 ; orbital of malar, 60 ; of pa- 
late, 52 

palate, 61 ; palatine of superior maxillary, 
47 ; pterygoid of palate bouo, 52, of 
sphenoid, 38 

sphenoidal of palate, 52 ; spinous of tibia, 
129; of ilium, 115, of sphenoid, 57 ; 
styloid of temporal, 33; of ulna, 99; 
of radius, 102 ; superior vermiform of 
cerebellum, 490 
unciform, 108, of ethmoid, 40 
vaginal of sphenoid, 50, of temporal, 32 
zygomatic, 30 
Processes, ciliary, 574 

Processus ad medullam, 693 ; ad pontem, 
693 ; brevis of malleus, 591 ; cochleari- 
formis, .36, 690 ; e cerebello ad testes, 
492 ; gracilis of malleus, 591 
Profunda cervicis artery, 300 ; fern oris ar- 
tery, 410; vein, 462; inferior artery of 
arm, 375, superior, 374 
Promontory of tympanum, 589 ; of sacrum, 12 
Pronator quad rat us muscle, 275 ; radii teres 
muscle, 271 

Prostate gland, 097, lobes of, 697; levator 
muscle of, 097, 739; lymphatics of, 459; 
surgical anatomy of, 743; vessels and 
nerves of, 097 

Prostatic plexus of nerves, 603 ; of veins, 
443 ; portion of urethra, 096 ; fluid, 698 ; 
sinus, 695 
Protoycrtebrni, cxii 

Protuberance, occipital, external, 20, inter- 
nal, maxillary (foetal;, cxiii 
Psoas magnus muscle, 291, parvus, 292 
Ptery go-maxillary fissure, 69, ligament, 215 
Ptory go-palatine artery, 347, canal, 30, nerve, 
612 

Pterygoid arteries, 340 ; muscles, 217 ; foqsa 
1 of sphenoid, 38 ; of lower jaw, 57 ; nerve, 
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512; notch, 38; plexus of veins, 427; 
process of palate bone, 52; processed of 
jjphonoid, 38 ; ridge, 37 
Pubes, lid; angle of, 110; crest of, 116; 

spine of, 110; symphysis of, 110, J67 
Pubic arch, 120 ; articulations of, 107 ; por- 
tion of fascia lata, 295 
Pu bo-prostatic ligaments, 095 
Pudendum, 711 

Pudic artery, in male, 400 ; peculiarities of, 
400 ; in female, 401 ; accessory, 400 ; deep 
external, 410; superficial external, 410; 
nerve, 547 ; vein, external, 441, internal, 
441 

Pulmonary artery, 422, 682; opening of, in 
right ventricle, 054 ; capillaries, 0S2 ; 
nerves from vagus, 520: sinuses, 055; 
veins, 424, 417, (582 ; openings of, in left 
auricle, 050 

Purcta vasculosa, 180; lachrymal ia, 5<l 
Pulp, cavity of tooth, 005; of spleen, 015; 

of teeth, development of, 005) 

Pupil of eye, 570 ; membrane of, 577 
Pyloric artery, 387; inferior, 387, plexus, 
*500 

Pylorus, 025 

Pn r.irnid in vestibule, 501: of cerebellum, 
101 ; of thvroid gland, 083 ; of tympanum, 
581 ) . 

Pyramidalis muscle, 252; nasi, 2 1 2 
Pyramid-, an tenor, 471 ; decussation of, 471, 
j*o>terior, 471 ; of Perrnin, 0S8 ; of Mal- 
pighi, 087 ; of tin* spine, 17 
lb nformis muscle, 302 

Ouudricops extensor cruris muscle, 20(3 
(Ju.idratie* I'emoris muscle, 501; lumhormn, 
252; menti, 21 1 
(Quadrigeminal bodies, 498 

Radial artery, 575 ; branches of, 377 : pecu- 
liarities of, 570 ; surgical anatomy of, 
570: lymphatic glands, 451 ; nerve, 530; 
r- 'current artery, 377 ; region, muscles of, 
270 ; vein, 434 
II vlialis indicia artery, 371) 

Radiating fibres of retina, 577 
Radio-carpal articulation, 180 
Kadin-ulnar articulations, inferior, 178, mid- 
dle, 177, superior, 177 

Radius, 101, articulations of, 103; develop- 
ment of, *105, fracture of, 281) ; grooves in 
lower end of, 102; muscles attached to, 
103 ; oblique line of, 102 ; sigmoid cavity 
of, 102; tuberosity of, 10 L ; and, ulna, 
fracture of, 289 
Rami of the lower jaw, 57 
Ramus of ischium, lit): of pjibes, 116 
Ranine artery, 338; vein, 427 
Raphe of corpus callosum, 181 ; of palate, 
010 ; of pennaeum, 758; of tongue, 505 
Reccptaeuli arte rim, 352 
Recoptaculmn chyli, 450 
Recto -uterine ligaments, 712 
llccto-vesical fascia, 747; fold, peritoneal, 
093 # 

Rectum, development of, cxxiv; relations 
of, male, 032, female, 711 ; folds of, 034 ; 
« lymphatics of, 459 ; surgical anatomy of, 
034 


Rectus abdominis, 252 ; capitis anticus 
major, 232, minor, 232 ; posticus major,* 
241, minor, 241; lateralis, 232; femorie 
muscle, 295; oculi, internus, superior, 
inferior, aud external, 212 ; sternalis, 271 
Recurrent artery, interosseous, 382; radial. 
377; tibial, 417; ulnar, anterior, 380; 
posterior, 380; laryngeal nerve, 520; 
nerves to tentorium, 499 
Region, abdominal, 240; acromial, muscles 
of, 204 ; auricular, 207 
back, muscles of, 234 ; brachial, anterior, 
272, posterior, 278 
cervical, superficial muscles of, 219 
diaphragmatic, 250 

epicranial, muscles of. 205 ; epigastric, 017 
femoral, muscles of, a uteri or, 293, internal, 
298, posterior, 305; fibular, 313 ; foot, 
dor -urn of, 510, solo of, 314 
gluteal, muscles of, 300 ; groin, 719 
of hand, muscles of, 282; humeral, ante- 
rior, 208, posterior, 270 ; hypochondriac, 
017 ; hypogastric, 017 
iliac, muscles of, 291; infra -hyoid, 222; 
imruinal, 7J9; intermaxillary, muscles 
of, 211; ischio-rectnl, 730 
laryugo-t radical surgical anatomy of, 073 ; 

lingual, muscles of, 220; lumbar, 017 
maxillary muscles of, inferior, 212; supe- 
rior, 213 

nasal, muscles of, 212 
orbital, munch** of, 209 
palatal, nuncios of, 229; palpebral, 208 ; 
periniouin, 739 ; pharyngeal muscles of, 
228; popliteal, 413; pterygo-inaxillary, 
muscles of, 217 
radial, muscles of, 270 
scapular, muse’es of, anterior, 2(55; poste- 
rior, 200; Scarpa’s triangle, 400 ; supra- 
hyoid, muscles of, 224 
temporo-maxiilary, muscles of, 215; tho- 
racic, 253, anterior, 2(51, lateral, 203 ; 
ti bin- fibular, anterior, -307, posterior, 
309 

umbilical, 617 

vertebral, muscles of. anterior, 232, lateral, 
253 

Regions of abdomen, 017 
Reil, island of, 478 

Renal artery, 393, 088 ; plexus, 559; veins, 
441,088 * 

Reservoir of thymus, 685 
Respiration, organs of, 603, muscles of, 
255 

Respiratory nerves of Boll, external, 521), 
internal, 520 

llestiform bodies of medulla oblongata, 471, 

472 

Reto muensum of skin, xcii ; testis, 700 
Reticular cartilage, xlix 
Retina, 574, arteria centralis of, 351,578 
fovea contralis of, 577 ; limbus luteus of 
577; inembrana limitansot, 5-8; neivous 
layer of, 57 7 ; nummular layer of, 577 ; 
radiating fibres of, 000 
Retinacula of ileo'-ctccal valve, 029 
Roirahens aurem muscle, 208 
Rhomboid impression, 85; ligament* 109 
Rhoiuboideus, 212, major, 238, minor, 233 
Ribs, 79 ; angle of, 80 ; artinilatyns of, 169 ; 


3 J) 2 
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attachment of , muscles to, 83 ; develop- 
ment of, 81 ; false, 70 j floating, 79 ; head 
of, 80 ; ligaments of, 159 ; neck of, 8 ) ; 
peculiar, 81 ; true, 79 ; tuberosity of, 80 ; 


ver- 


vertebral, 79; vertebro-costal, 79; 
tobrcHBtemal, 79 
Hidge, internal occipital, 21 ; mylo-hyoidean, 
60 ; pterygoid, 37 ; superciliary, 26 ; tem- 
poral, 30, 67 
Rima glottidis, 667 

Bing, abdominal, external, 247, 721, internal, 
724; femoral or crural, 733: librous of 
heart, 657 

Bisorius muscle, 215 
Rolando, tubercle of, 453 
Root of lung, 680 

Roots of spinal nerves, 522 ; of teeth, 003 ; 

of zygomatic process, 30 
Kosenmiiller, organ of, cxxvi 
Rostrum of sphenoid bone, 36 ; of corpus 
callosum, 481 

Rotation, 148 6 

Rotatores spinae muscles, 244 
Round ligaments of uterus, 717 ; relation of, 
to femoral ring, 733 ; of liver, 030 
Rug® of stomach, 024 ; of vagina, 711 
Rupture of urethra, course taken by urine in, 
739 


Stic, lachrymal, 584 ; of omentum, 619 
Saccule of vestibule, 598 
Sacculus lnryngis, 608 
Sacra- media artery, 394 
Sacral arteries, lateral, 404 ; canal, 15; cor- 
nua, 14; foramina, 13; ganglia, 5(51; 
lymphatic glands, 457 ; nerves, 545 ; 
plexus, 540 ; vein, lateral, 443, middle, 443 
Sacro-coccygeal ligaments, 107 
Sacro-iliac articulation, 165 
Sacro-lumbalis muscle, 242 
Sacro-sciatic foramen, greater, 115, 105, 
lesser, 116, 166; ligaments, 1(56; notch, 
greater, 115, lesser, 115 
Sacro- vertebral angle, 12 
Sacrum, 12, articulations of, 10, attachment 
of muscles to, 16, development of, US, 
peculiarities of’ 15, structure of, 15 
Sacs, dental, 609 
Sagittal suture, 69 
Salcus spiralis, 596 

Salivary glands, 611, structure of, 015 
Santorini, cartilages of, 665 
Saphenous nerve, long or interna 1 , 544, short, 
550 ; opening, 295, 730 ; vein, external or 
short, 44J, internal or long, 441, 728 
Sarcolemraa, 202 
S.irci us elements of muscle, 202 
Sirtorius muscle, 295 

Sc ila 1 ympani of cochlea, 597 ; vestibuli of 
cochha, 697 ■ * 

Sea! as of cochlea, 597 

. Scalenus antic us, 233, medius, 234 ; pos- 
ticufi, 234 * . 1 

Scaphoid bone, h§nd, 104, foot, 138; fossa 
or sphenoid, 38 " 

Scapula, 86; articulations of, 91 ; attachment 
fcf muscles to, 91 ; deveUpuient of, 90 ; 
dor^fim of, 87; glenoid cavity of, 00; 
head of, 90; ligaments of, 172; muscles 
of, 266 f spine of, 88 ; yenter of, 86 


Scapular artery, posterior, 304, supra, 361 ; 
region, muscles of, anterior, 205, posterior, 
260 ; veins, 430 

Scapuloclavicular articulation, 170 
Scarfskin, cxix 
Scarpa’s triangle, 400 
Schindylesis, 140 
Schneiderian membrane, 609 
Schwann, white substance of, lxvi 
Sclerotic, 571 « 

Sciatic artery, 402; nerve, greater, 549, 
lesser, 547 ; veins, 442 
Scrotal hernia, 725 

Scrotum, 701 ; dartos of, 701 ; development 
of, cxxix ; lymphatics of, 701 ; nerves of, 
701 ; septum 701 ; vessels of, 701 
Sebaceous glands, xcv 
Secreting glands, c 
Sella turcica, 35, (52 

Semen, 700; liquor seminis of, 70(5; semi- 
nal granules of, 706; spermatozoa of, 
1 70(5 

Semicircular canals, 594 ; membranous, 
593 


Semilunar bone, 104; cartilages of knee, 19 1 ; 
ganglion of filth nerve, 50(5 ; of abdomen, 
659 j valves, aortic, 655 ; pulmonic, (555 
Semimembranosus muscle, 30(5 
Seminal granules, 706; duels, 706 ; vesicles, 
705 

Seminiferous tuboH, 704 
Semispinalis muscle, 243 
Scmitendinoaus muscle. 305 
Sonne, on structure of heart’s valves, 654 
Sknsks, organs of the, 564 
Separation of epiphyses, lx 
Septum auricuUruiu, 653, 660; crurale, 
734 ; lucidum, 485 ; of medulla oblongata, 
473; of noae, 72 ; cartilage of, 568; poe- 
tiniforme, 699 ; of pons Varolii, 474 ; 
scroti, 700 ; subarachnoid, 464 ; of tongue, 
5(56; ventriculorutn, (551 
Septum between bronchi, 672 
Serous membranes, xeix 
Serratus magi ium, 263 ; posticus inferior, 
239 ; superior, 239 
Sesamoid hones, 143 ; cartilages, 568 
Seventh nerve, 497, 500 
Shaft of a bone, its structure, lii 
Sheath ol* arteries, 321 ; of muscles, 202 ; of 
nerves, lxxiv ; femoral or crural, 731 j of 
rectus muscle, 252 
Short bones, 1 

Shoulder-joint, 172, muscles of, 254; vessels 
anti nerves of, 172 

Sigmoid artery, 393; cavity, greater ami 
lesser of ulna, 98 ; of rudius, 102 ; flexure 
of colon, 632 ; meso-colon, 62 1 ; notch of 
lower jaw, 59 

Simon, on supra- renal capsules, 688 
Sinuses, cranial, 20, 425, 4-31 ; confluence of 
the, 431 ; cavernous, 432; circular, 433; 
lateral, 432; longitudinal inferior, 432, 
superior, 431; occipital, 432; petrosal, 
inferior, 433, superior, 433; straight, 432;. 
transverse, 433 • 

Sinuses of nose, 20 ; ethmoidal, 40 ; frontal, 
28 ; maxillary, 46 ; sphenoidal, 35 
Sinuses of Valsalva, aortic, 657 ; pulmonary, 
050 
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.Sinuses of heart, of right auricle, 652, of left, 
655; of coronary vein, 447, 653 
Sinus, circulars iridis, 576 
Sinus of jugular vein, 428 
Sinus of kid .ey, 08G 
Sinus pocularis, 605 
Sinus prostaticus, 695 
Sixth nerve, 499 

Skeleton, 1, its number of pieces, 1 
Skin, General Anatomy of f lxxxix; append- 
ages of, lxxxix ; areolae of, xci ; corium of, 
xc; cuticle of, xciif derma, of,. true skin, 
xo ; development of, cxxxviii; epidermis 
of, xcii ; furrows of, xcii ; hairs, xciv ; 
muscular fibres of,- xci ; nails, xciii ; nerves 
of, xciii ; papillary layer of, xci; rete-nm- 
cosuin of, xcii ; sebaceous glands of, xcii; 
sudoriferous, or sweat-glands of, xcv ; 
tactile corpuscles of, lxxvii ; vessels of, 
xciii 

Skiti.l, 10, 6] ; anterior region, CO; base of, 
external surface, 04, internal surface, 61 ; 
fO'Sa of, anterior, 61, middle, 68; posterior, 
0 1 ; lateral region of, 07 ; tables of, 1 ; 
vertex of, 01 ; vitreous table of, 1 
Slender lobe of cerebellum, 402 
Small intestine, cellular coat of, 027 ; mu- 
cous coat of, 027 ; muscular coat of, 027 ; 
serous coat of, 027 ; simple follicles, 
028 ; valvuhu conniventes, 027 ; villi of, 
027 

Small intestines, 625; duodenum, 625; 

ileum, 020 ; jejunum, 020 
Sociu parntidis, <112 
Suunmoring, foramen of, 577 
Soft palate, 010 ; aponeurosis of, 01 1 ; arches 
or pillars of, 010 ; muscles of, 220 ; struc- 
ture of, 010 
Solar plexus, 557 

Sole of foot, muscles of, first layer, 310, 
second layer, 318, third layer, 310 
Sole . hr muscle, 310 
Solitary glands, 028 

Space, anterior perforated, 478 ; axillary, 
300; intercostal, 79; popliteal, 412; pos- 
terior perforated, 470 
Spaces, Haversian, lii 

Spermatic Aktkky, 303, 702; canal, 723; 
cord, 702; arteries of, 702 ; course of, 7(>2 ; 
lymphatics of, 702; nerves of, 702, rela- 
tion to femoral ring, 732; relations of, in 
inguinal canal, 702, 723 ; veins of, 702; 
fascia, external, 247, 721 ; plexus of nerves, 
560, of veins, 441 ; veins, 444, 702 
Spermatozoa, 706 

Spheno-niaxillarjr fissure, GO, fossa, 09 
Spheno-palatine artery, 347 ; foramen, 53 ; 

ganglion, 510; nerves, 509; notch, 53 
Spheno-parietal suture, 60 
Sphenoid bone, 34, articulations of, 30 ; at- 
tachment of muscles to, 42, development 
of, 38, greater wings of, 36, lesser wings 
' of, 37, pterygoid processes of, 38, spinous 
process of, 30, vaginal processes of, 36 
Sphenoidal fissure, §7 ; nerves in, 500 ; pro- 
cess of palate, 52 ; sinuses, 35 ; spongy 
bones, 39 • 

Sphincter muscle of bladder, 003 ; of rectum, 
external, 737, internal, 737; of vagina, 
•741 
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I Spinal arteries, anterior, 362, lateral, 362, 
posterior, 362, median, 362 
SriNAL Cord, General Anatomy of y Ixy. ; de- 
velopment of, cxii ; arachnoid of, 403 ; ar- 
rangement of grey and white matter in, 
lxx, central canal of, lxxiii, central liga- 
ment of, 464, columns of, 465, dura mater 
of t 402, fissures of, 405, foetal peculiarity 
of, 4G4, grey commissure of, 466, internal 
structure of, lxx, ligamentum denticu- 
latum of, 464, membranes of, 462, neuri- 
leifima of, 404, pia mater of, 463, sections 
of, 405, white commissure of, 464, white 
matter of, lxx 

Spinal nerves, lxxi, 522 ; arrangement into 
groups, 522, branches of, anterior, 522, 
posterior, 522, ganglia of, 523', origin of 
roots, anterior, 522, posterior, 522 
Spinal veins, 430, longitudinal anterior, 430, 
posterior, 439 

Spinal accessory norve, 517 
Spinalis eervicis muscle, 242; dorsi, 243 
Spink, General Qe&cript ion of \ 17; articula- 
tions of, 140; development of, cxii; ossi- 
fication of, 1 1 

Spines of bones, ethmoidal, 34 ; of ischium, 
115; nasal, 28, anterior, 48, posterior, 5 1 ; 
pharyngeal, 21 ; of pubes, 116; of scapula, 
88 

Spinous process of ilium, 113, of sphenoid, 
37, of tibia, 120, of vertebra?, 3 
Spiral canal of cochlea, 505 * 

Splanchnic nerve, greater, 558, lesser, 65Q, 
smallest or renal, 550 

Spleen, 644 ; capillaries of, 648 ; fibrous 
elastic coat of, 645 ; lymphatics of, 460, 
618 ; Malpighian corpuscles of, 646, nerves 
of, 618; proper substance) of, 645; rela- 
tions of, 644; serous coat of, 645; size, 
and weight, 644; artery of, 648; struc- 
ture of, 645 ; trabeculae of, 645; veins of, 

G 18 

Splenic artery, 389, distribution of, 617 ; 

plexus, 560; corpuscles, 647 ; vein, 445 
Splenius muscle, 240 

Spongy portion of urethra, 695; tissue of, 
bone, 1 * 

Squamo-sphenoidal suture, 60; parietal 
suture, 60 

Squamous portion of temporal bone, 29 

Stapedius muscle, 592 

Stapes, 501 ; annular ligament of, 592 

Stellate ligament, 159 

StenoV duct, 612 

Sternal end of clavicle, fracture of, 287 ; 

foramen, 78 ; ligaments, 169 ; nerves, 525 
Sterno-clttvieular articulation, 168 
Slerno-hyoid muscle, 222 
Sterno-mastoid muscle, 220; artery, 337 
Sterno-thvroid muscle, 222 
Sternum, 75 ; articulations of, 79 ; attachment 
of muscles to, 70, development of, 77, 
ligaments of, 163 

Stom vcu, 621 ; alteration in position of$ 
623; alveoli of, 626; cftrduT of, 621; 
cellular coat of, 624; curvatures ofj 621 ; 
development of, cxxiv; fundus of, 621; 
gastric follicles of, 624 ; ligaments of, 622 ; 
lymphatics of, 459 ; mucous glandfrof, 624 ; 
mucous membrane o r , 624 ; muscular coat 
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of, 623 ; orifices of, 62 1 ; pyloric end of, 621 ; 
pylorus, 623 ; serous coat of, 623 ; simple 
follicles of/ 024 ; splenic end of, 021 ; 
structure of, 623 ; surfaces of, 621 ; vessels 
aud nerves of, 024 
Straight siinfs, 432 
Stratiform fibro-cavtilago, 1 44 
Striae longitudinales, 481 ; Interfiles, 481 ; of 
muscle, 202 
Striped muscle, lx 

Stroma of ovary, 71/5 t 

Slylo-glossus muscle, 227 
Stylo-hyoid ligament, 158; muscle, 225; 
nerve from facial, 503 

Stylo-mastoid artery, 342 ; foramen, 33 ; 
.vein, 427 

Stylo-maxillary ligament, 358 
Stvlo-pharyngeus muscle, 229 
St} hid process of temporal bone, 33 j of 
radius, 102 ; of ulna, 99 
Subanconous muscle, 271 
Subarachnoid space of brain, 469 ; of cord, 
463; fluid, 469; septum, 4(54 
Subclavian arteries, 356; branches of, 301 ; 
first part of, left, 358, right, 357, peculiari- 
ties of, 359, second portion of, 358, third, 
358, surnical anatomy of, 359 ; grooie, 81 ; 
nerve, 529 ; triangle, 349 ; vein, 436 
Subelavius muscle, 262 
Subcruraeus muscle, 297 
-Sublingual artery, 338 ; fossa, 50 ; gland, 
613; vessels and nerves of, 613 
Sublobnlar veins, 640 

Submax illary artery, 340; fossa, 56; gan- 
glion, 515; gland, 012; nerves of, 613; 
vessels of, 013 ; lymphatic gland, 451 ; 
triangle, 348 

Submental artory, 340 ; vein, 427 
Sub-occipital nerve, 523; posterior branch 
of, 027 

Sub-pcduncular lobe of cerebellum, 491 

Sub-pubic ligament, 107 

Subscapular aponeurosis, 265 ; artery, 370 ; 

fossa, 80 ; nerves, 530 
Subscapularis muscle, 265 
Substantia cinerca gelatinosa, lxxi 
Sudoriferous glands, xcv' 

Sulci of cerebrum, 475 
Supercilia, 581 
Superciliary ridge, 20 , 

Superficial palmar arch, 360 ; cervical artery, 
364 ; circumflex iliac artery, 410 ; peri meal 
artery, 402 

Superficialis colli nervoj' 625; voIeo artery, 
377 

Superior maxillary bone, 44; articulations 
of, 48 ; attachment of muscles to, 48; de- 
velopment of, 48 ; nerve, 508 
Superior meatus, 74, 509 ; profunda artery, 
374 ; turbinated crest, 47 ; of palate, 5l ; 
vena cava, 438 
Superior thyroid artery, 337 
Supinator brevis muscle, 279 ; longus, 276 
Supra-ciavicular nerves, (%5 
Supra-waxillary nerves from facial, 503 
Supra-orbital arch, 27; artery, 354; fora- 
men, 27, 70; nerve; 50Q; r\otcli,27 
Supra-soaal arteries, 403; capsules, 689; 
nerves of, 690 ; vessels of, 090; ploxue,. 
669;-veps, 444 


Supra-seapular artery, 364 ; nerve, 529 
Supra-spinales muscles, 244 
Supra-spinatus muscle, 266 
Supra-spinous ligaments, 151 ; aponeurosis, 

Supra-trochlear nerve, 506 
Sural arteries, 414 ; veins, 442 
Surgical Anatomy, of abdominal aorta, 
586; of anterior tibial, 416; of arch of, 
aorta, 328; of axilla, 366; of axillary 
artery, 369 i 4 

of base of bladder, 744 ; of brachial artery, 
374 ; bend of elbow, 372 
of common carotid artory, 334 ; of common 
iliac artory, 397; of dorsalis pedis, 418 
of external carotid, 336 ; iliac, 405 
of facial artery, 341 ; of femoral artery, 
407 ; of femoral hernia, 727 
of hamstring tendons, 306 
of inguinal hernia, 7 19; of internal carotid, 
352 ; of iliac arteries, 398 ; of ischio- 
rectal region, 736 ; of innomiuute artery, 
332 

of lnryngo-traclieal region, 673 ; of lingual 
artery, 339 

of muscles of eye, 211 ; of muscles of lower 
extremity, 321 ; of soft palnic, 231, of 
muscles of upper extremity, 286 
of oesophagus, 615 

of pcrinieum, 738; of popliteal artery, 
414; of posterior tibial, 419; of pro- 
state gland, 743 
ofiadiai artery, 376 
of Scarpa’s triangle, 406 
of stern o-nuistoid muscle, 222 
of sub cl a \ ian artery, 359 
of superior thyroid, 337 
of talipes, 314 ; of temporal artery, 53 1 : 
of thoracic aorta, 383 ; of triangles of 
neck, 3 17 

of ulnar artery, 380 

Suspensory ligament of incus, 592 ; of lens, 
580 ; of liver, 635; of malleus, 691 
Sustentaculum tali, 135 
Sutura, 145; dentata, 116; harmonia, 146; 
limbosa, 146; notlia, 146; serrata, 146; 
squamosa, 146 ; vora, 146 
Sutural ligament, 144 

Suture, basilar, 60 ; coronal, 60 ; cranial, 59 ; 
eth mo-sphenoidal, 61 ; ethmoido-lVontral, 
61; frontal, 29, 60; fronto-parietal, 60; 
fronto-sphenoidal, 61 ; intermaxillary, 70 ; 
internnsal, 69 ; interparietal, 49 ; lambdoid, 
60; nialo-maxillary, 70; masto-occipital, 
60; masto- parietal. 60;* naso-maxillary, 
69; occipito-pavietftJ, 60; petro- occipital, 
60; petro-sphenoidal, 60; sagittal, 59; 
spheno-parietal, 60 ; squamo-parietal, 60 ; 
squamo-splieuoidal, 60 ; temporal, 32 ; 
transverse, 00 

Swallow’s nest of cerebellum, 491 
Sweat- glands, xcv 

Sympathetic Nerve, lxvii, 553; cervical 
portion, 555; cranial portion, 607; lumbar 
portion, 561 ; pelvic portion, 561 ; thoracic 
' portion, 558 9 

Sylvius, tisauro of, 477 ; aqueduct of, 488 
Symphysis of jaw, 55 ; pubis, 116, 167 
Synarthrosis, 146 * 

ynovia, 145* 
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Synovial Membrane, 144, articular, 144, 
bursal, 146, vaginal, 146. See also Indi- 
vidual Joints 

Systematic arteries, 324 j veins, 424 
System, Ilaversiau, lii 

Tables of the skull, 1 
Tactile corpuscles, lxxvii 
’ Tronia hippocampi, 483 ; semi-circularis. 483, 
violacea, 403 ' 

Tarsal botes, 133, ligaments, 106 ; cartilages 
of eyelid, 681 ; ligament of eyelid, 682 
Tarsea artery, 418 
Tarso-metatarsal articulations, 200 
Tarsus, 133 ; articulations of, 195 ; synovial 
membranes of, 108 ; development of, 142 
Tketii, 008: bicuspid, 004; body of, 003; 
canine, 004 ; cement of, 007 ; crown of, 
003 ; crusta, petrosa of, (307 ; cortical sub- 
stance of, 007 ; cuspidate, 004 ; deciduous, 
003; dental tubuli of, 000; dentine of, 
000; development of, 007; enamel of, 
000 ; eruption of, 009 ; eye, 004 ; false 
molars, 004 ; fang of, 003 ; general cha- 
racters of, (503 ; growth of, 009 ; incisors, 
003; inter tubular substance of, 000; ivory 
of, 000 ; milk, 005; molar, (504; multicug- 
pidnte, 004 ; permanent, 003 ; pulp cavity 
of, (505; root of, (503 ; structure of, 000; 
temporary, 003, 005 ; true or large molars, 
wisdom, 004 

Temporal artery, 343; anterior, 343; deep, 
340; middle, 343; posterior, 313; sur- 
gical anatomy of, 344 

Temporal bone, 29 ; articulations of, 34 ; at- 
tuchinent'of muscles to, 34 ; development 
of, 34 ; mastoid portion, 30 ; petrous por- 
tion, 31 ; squamous portion, 29; structure 
of, 34 

Temporal fascia, 210; fossro, 07; pang] ion, 
550 ; muscle, 210 ; nerves of auriculo- 
temporal, 503 ; deep, 513; of facial, 511; 
ridge, 30, 07 ; suture, 32 ; veins,' 427 
Temporary cartilage, Iv; teeth, 003, 005 
Temporo-iacial nerve, 503 ; malar, 508 ; 
maxillary articulation, 157 ; maxillary 
vein, 427 

Tendo Achillis, 310 ; palpebrarum or oculi, 
208 

Tendon, central, or covdiform, of diaphragm, 
267; conjoined of internal oblique aud 
transversalis, 249, 722 ; of wrist, 281 ; of 
ankle, 196; of hamstring, 300 
Tendon, structure of, 203 
Tensor palati muscle, 230; tarsi muscle, 
209 ; tympani muscle, 692 ; canal for, 33, 
690 ; vaginae femoris musclo, 296 
Tentorium cerebelli, 408 
Teres major muscle, 207 ; minor, 207 
Testes, 702; coni vasculosi of, 704; cover- 
ings of, 701, 703 ; development of, cxxvii ; 
tunica albuginea, 703, vaginaliB, 703 ; vas- 
culosa, 703; gubernaculum testis, 707; 
lobules of, 704; lymphatics of, 459 ; mode 
of descent, 706 ; rete testis, 704 ; size and 
weight of, 703 ; structure of, 704 ; tubuli 
seminiferi of, 704; vas deferens of, 705; 
vasa efterentia of, 704; vasa recta, 704; 
vasculum aberrans of, 704 
Thebesii venue, 447; foramina, 447 


Tbalami optici, 488 
Theca vertebralis, 462 

Thigh, muscles of back, 506; deep fascia, 
fascia lata, 294; superficial fascia. 203. 
727 ; muscles of front, 293 
Third nerve, 497 ; ventricle of the brain, 487 
Thoracic aorta, 383; surgical anatomy of, 
383 


Thoracic artery, acromial, 374; alar, 370; 

long, 370 ; superior, 370 
Thoracic duct, 450 
Thoracic ganglia of sympathetic, 658 
Thoracic nerves, anterior. 529 ; posterior, or 
^ long, 529 ^ r ' 

Thoracic region, muscles of anterior, 260; 
lateral, 263 

Tnoiivx, General Description qf } 649 ; base 
of, (549 ; bones of, 95; boundaries of, 040 ; 
cutaneous nerves of, anterior, 538 ; lateral, 
538; iaseije of, 250; lymphatics ■ of, 4(50, 
4151; muscles of) 253; parts passing 
through upper opening of, 019 
Thumb, articulation of) with carpus, 182; 
muscles of, 282 

Thymus gland, 084 ; chemical composition, 

^ 085 ; lobes of, 084 ; lymphatics of, 461 
Thvro-ary tcuoid ligament, inferior, 668 ; su- 
perior, (5(57 

Thyro-arvtfonoideus musclo, 609 
Thy ro-opi glottic ligament, (5(50 
Thyro-epiglottideus musclo, (570 
Thyro-hyoid ligaments, 00(5; membrane, 
(505 ; muscle, 223; nerve, 505 
Thyroid artc,y ? inferior, 303; middle, 329, 
331; superior, 338; surgical anatomy of, 
314 ; axis, 303; branches of sympathetic, 
550; cartilage, 603; foramen, 117; gan- 
glion, 55(5 ; gland, 083 ; chemical cornpo- 
sition, 681; isthmus of, 703; lymphatics 
of, 401 ; veins, inferior, 457 ; middle, 428 ; 
superior, 428 

Tibia, 128; articulations of, 131; attach- 
ment of muscles to, 131; crest of, 129; 
development of, 131 ; fracture of shaft of, 
31(5 ; nutritious artery of, 421 ; spinous 
process of, 1 29 ; tubercle of, 129 ; tubero- 
sities of, 1 28 

Tibial artery, anterior, 415; branches of, 
4J7; peculiarities of, 4J0; surgical ana- 
tomy of, 4 1(5 ; posterior, 419 ; branches of, 
419; peculiarities of, 419; surgical ana- 
tomy of, 4 19 lymphatic glands, 466; 
nerve, anterior, 55 J ; posterior, 550 ; recur- 
rent artery, 417 ; veins, anterior, 442 ; pos- 
terior, 4 12 

Tibialis anticus muscle, 307 ; posticus muscle, 
312 


Tibio-fibular articulations, 193; region, ante- 
rior muscles of, 307 ; posterior, 309 
Tibin-tarsal ligament, 194 
Tongue, 564 ; arteries of, 667 ; fibrous sep- 
tum of, 566 ; follicles of, 6(56 ; frnonum of, 
665 ; mucous glands, 560; mucous mem- 
brane of, 665 ; muscular fibres of, 666 ; 
muscles of, 226 ; nerves of, 667; papillae 
of, 666 

Tonsilar nerves, 617 

Tonsilar artery, 340 . # 

Tonsils, 611 ; nerves of, 611 ; vessels of, 611 ; 
of cerebellum, 491 A 
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Torcular Ilerophili, 21, 431 
Trabeculae of corpus cavernosum, 609; of 
spleen, 645 ; of testis, 701 ; of foetal skull, 
• cxii 

Trachea, 672 ; cartilages of, 672 ; glands of, 
673 ; relations of, 672 ; structure of, 672 ; 
surgical anatomy of, 673; vessels and 
nerves of, 673 

Trnchelo-mastoid muscle, 242 
Tracheotomy, 674 
Tractus intermedio-lateralis, 466 
Tractus opticus, 407 
Tragicus muscle, 486 
Tragus, 485 

Transversal^ fascia, 724 ; muscle, 251 
Trans versalis colli artery, 364 ; muscle, 242 
Transverse arteries of basilar, 2*63 ; colon, 
631 ; facial artery, 343 ; \ein, 427 ; fissure 
of brain, 485 ; of liver, 637 ; ligament of, 
atlas, 154, of hip, 187, of knee, 101, of 
scapula, 172; tibin-libular, 103; meso- 
colon, 631 ; process of a vertebra, 3 ; sinus, 
433 ; suture, 60 « 

Transversus auricula?, 586; pedis, 319; 

perinjfti, 740; perituei (in female), 741 
Trapezium bone, 106 
Trapezius muscle, 235 
Trapezoid bone, 106; ligament, 170 
Triangle, inferior carotid, 347 ; of Ilessolbach, 
722 ; of neck, anterior, 347 ; posterior, 319, 
occipital, 349 ; Scarpa’s, 406 ; subclavian, 
849; submaxillary, 348 ; superior carotid, 
848 

Triangular ligament of abdomen, 247, 722 ; 
of urethra, 741 

Triangularis sterni muscle, 254 
Triceps extensor cruris, 297 ; extensor cubiti, 
270 

Tricuspid valves, 654 
Trifacial or trigeminus nerves, 505 
Trigone of bladder, 693 
Trochanteric fossa, 123 
Trochanters, greater and lesser, 1 22 
Trochlea of humerus, 94 
Trochlear nerve, 498 

True pelvis, 118 ; ligaments of bladder, 092 ; 

ribs, 79; corpus lute uni, 716 
Trunk, articulations of, 149; muscles of, 234 
Tube, Eustachian, 590; Fallopian, 714 
Tuber cinereum, 479 j ischii, 115 
Tubercle of the clavicle, 82 ; of the femur, 
123 ; genital, cxxvii ; lachrymal, 47 ; lami- 
nated of cerebellum, 491 ; of lower, 653 ; 
for odontoid ligaments, 21 ; of scaphoid, 
104; of the tibia, 129; of ulna, 98; of 
zygoma, 30 

Tubercles, genial, 56 ; of ribs, 80 
Tubercula quadrigemina, 488 
Tuberculo cinereo, 473 
' Tuberosities, of humerus, greater and lesser, 
92 ; of tibia, 128 

/Tuberosity of ischium, 115; maxillary, 44; 

of palate bone, 62 ; of radius, 101 
Tubes, bronchial, 672, structure of, in lung, 
681 

Tubular nerve fibres,, lx vi 
Tubular substance of kidney, 687 
Tubuli dental, 606; of Ferfchy 614; laoti- 
, feri, 701°; recti, 704; seminiferi, 704; 
liriniferi, 687 


Tubulus centralis modioli, ‘695 
Tuft, vascular, in Malpighian bodies of kid- 
ney, 684 

Tunica albuginea, 703; of ovary, 715; 
liuyschiana, 574; vaginalis, 703; vagi- 
nalis propria, 703; refloxa, 703; vascu- 
losa testis, 703 

Turbinated bone, superior, 41, inferior, 63, 
middle, 41 
Tutamina oculi, 581 

Tympanic artery, from internal carctid, 352; 
from internal maxillaiy, 345; bone, 36; 
nerve, 517, 593 ; of facial, 602 
Tvmpanith, 588; arteries of, 592; cavity 
of, 694; membrane of, 690; mucous 
membrane of, 692 ; muscles of, 692 ; 
nerves of, 693 ; ossicula of, 590 ; veins of, 
593 


Ulna, 9G ; articulations of, 101 ; coronoid pro- 
cess of, 98 ; olecranon process of, 98 ; 
development of, 101 ; fracture of coronoid 
process of, 288; of olecranon, 283 ; of shaft, 
289 ; muscles attached to, 101 ; sigmoid 
cavities of, 98; styloid process of, 99; 
tubercle qf, 98 

Ulnar artery, 379; branches of, 380; pecu- 
liarities of, 380 ; surgical anatomy of, 380 ; 
lymphatic glands, 45 i • non e, 534 ; artery, 
recurrent, anterior, 380 ; posterior, 389 ; 
\ ciu, anterior, 434 ; posterior, 43 1 
Umbilical arteries in foetus, ox, 309; how 
obliterated, 6G2 ; cord, cx ; fissure of liver, 
636; region, contents of, 617 ; vein, 660 j 
how obliterated, 662 ; vesicle, evi 
Umbilicus, cx, 253 

Unciform bone, 108; process of ethmoid, 
40 


Ungual phalanges, 110 
Unst.riped muscle, lxii 

Upper extremity, arteries of, 35G ; bones of, 
84; fascia of, 259; ligaments of, .168; 
lymphatics of, 454 ; muscles of, 262 ; 
nerves of, 529 ; surgical anatomy of, 286 ; 
veins of, 434 
Urachus, 694 

Ureters, G89: muscles of, G93; nerves of, 
689 ; vessels of, (589 

Uiiktiira, development of, cxxix ; male, 
094 ; bulbous portion of, 695 ; caput gal- 
linaginis, 095 ; membranous portion, 695 ; 
prostatic portion, 695; sinus of, 695; rup- 
ture of, course taken by urine, 739 ; sinus 
pocularis of, 695 ; spongy portion of, 
095 ; ' structure of, 691 ; verumontanum, 
695 ; female, 710 
Urinary organs, 780 
Urogenital sinus, cxxvii 
Uterine arteries, 399; nerves, 663; plexus of 


veins, 443 

Utkrus, 712; appendages of, 714; arbor 
vita? of, 713; broad ligaments of, 712; 
cavitv of, 712; development of, cxxvi; 
ganglia of, 562 ; nerves of, 662 ; in foetus, 
714; fundus, body, and cervix of, 712; 
ligaments of, 712; lyhnphatics of, 459; 
during menstruation, 714 ; in old age, 714 ; 
after parturition, 714 ; during pregnancy^ 
714 ; at puberty, 714 ; round ligaments of, 
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717; shape, position, dimensions, 712; 
structure of, 722 : Teasels, 713 ; nerves of 
563, 713 

Utriculus masculinus, 605 
Utricle of vestibule, 598 
Uvea, 575 

Uvula, of throat, 612; of cerebellum, 491 ; 
vesicue, 694 


Vagina, 711; columns of, 711; lymphatics 
of, 459 ; orifice of, 709 
Vaginal arteries, 399 ; plexus of nerves, 503 ; 
plexus of veins, 443 ; portal plexus, CIO ; 
process of temporal, 33 ; processes of spho- 
noid, 30 ; synovial membranes, 145 
Vagus nerve, 518 ; ganglion of root of, 518; 

of trunk of, 518 
Valley of cerebellum, 491 
Valsalva, sinuses of, 326, 65 1, 057 
Valve of Jlauhin, 630; corony, 649; of 
cystic duct, 642 ; Eustachian, 653 ; of 
gall-bladder, 641; ileo-emeal, 630; of 
Kerkring, 627 ; mitral, 657 ; of Vieussens, 
lxxxvii 

Valves in right auricle, 653 ; semilunar 
aortic, 657 ; pulmonic, 657 ; tricuspid, 
654; of lymphatics, lxxxvii; of veins, 
lxxxvii 

Valvuho coriniventes, 627 
Vas deferens, 705; structure of, 705 ; aber- 
rant, 704 

Vasa aberrsintia, from brachial artery, 872 ; 
alfereutia of lymphatic glands, 419; brevia 
arteries, 389; veins, 445; ellerentia of 
testis, 704; nf lymphatic glands, 449 ; 
vasoruni of arteries, lxxxiii ; of \eins, 
lxxxvii ; intestini tenuis arteries, 390 ; 
recta, 701 

Vascular system, changes in, at birth, 662; 

peculiarities in foetus, 659 
Vasculum aberrans, 704 
Vastus ox tern us muscle, 296 ; internus and 
crime us, 297 

Veins, General Anatomy of, lxxxv ; anasto- 
moses of, 421 ; coats of, lxxxv; develop- 
niont of, cx.\i ; muscular tissue ot, lxxxvi; 
plexuses of, 421 ; size, form, etc., lxxxvi; 
structure of, lxxxvi; valves of, lxxxvii; 
vessels and nerv os of, lxxxvii 
Veins ou Vein, Dcsariptim Anatomy of ) 
424 ; of ahe nasi, 125 ; angular, 425 ; ar- 
ticular of knee, 4-12 ; auricular anterior, 
427 ; posterior, 427; axillary, 436; azygos, 
left lower, 438; left upper, 438; light, 
438 

basilic, 434 ; busi-vertebral, 140 ; of bone, 
li ;' brachial, 436; braohio-eephalic or 
innominate, 436 ; bronchial, 489 ; buc- 
cal, 427 

cardiac, 447, anterior, 447, great, 417, 
posterior, 447 ; cava superior, 488 ; in- 
ferior, 443; cephalic, 434; cerebellar, 
431; cerebral, 430; cervical, ascend ir.g, 
428, deep, 429; choroid of brain, 431 ; 
circumflex, iliac, 442, superficial, 441; 
condyloid posterior, 429; of eoipora 
cavernosa, 709; of corpus spongiosum, 
700; of corporis striatum, 431; cystic, 
446 


Veins or Vein ( continued) 
deep, or veil mb comitts, 424; dental in* 
ferior, 427; digital of hand, 434; of 
diploe, 429; dorsi spinal, 439; of penis, * 
443; dorsalis nasi, 425; pedis, 441 
epigastric, 442 ; superficial, 441 ; of eye- 
ball, 580 J 

facial, 425 ; femoral, 412 ; frontal, 425 
of Galen, 447 ; gastric, 445 ; gastro epi- 
ploic left, 445 ; gluteal, 442 
hremorrhoidal, 443 ; of head, 425 ; hepatic, 
445 

iliac, common 443 ; external, 442 ; inter- 
nal, 442 ; ilio-lumbar. 443 ; inferior cava, 
443; innominate, 436, intercostal, su- 
perior, 438 ; interlobular, 640 ; inter- 
osseous offorcarm, 431 ; intralobular, 640 
jugular anterior, 428 ; external, 427; ex- 
ternal posterior, 428 ; interna!, 428 
of kidney, 688 

labial inferior, 4°7 ; superior, 427 ; laryn- 
geal, 437 ; lateral sacral, 4 18 ; lingua!, 
428 ; of liver, 688 ; longitudinal inferior, 
482 ; lumbar, 44 1; ascending, 444 
mammary internal, 487 ; mas eturic, 427 ; 
mastoid, 428; maxillary internal, 427 ; 
median cutaneous, 481 ; basilic, 434 ; 
cephalic, 484 ; mcdulli spinal, 439 ; me- 
ningeal, 427 ; mcningo-rachidiun, 439 ; 
mesenteric inferior, 442; superior, 412 
nasal, 126 

oblique, 447 ; obturator, 412 ; occipital, 
427 ; oesophageal, 438 ; ophthalmic, 133 
ovarian, 444 

palatine inferior, 427 ; palmar deep, 486 ; 
palpebral inferior, 127; superior, 427; 
pancreatic, 445; panel eatico-duoden.il, 
415 ; parotid, 445 ; peroneal, 442 ; pha- 
ryngeal, 428; phrenic, 444 ; plantar, 
external, 412 ; internal, 442 ; popliteal, 
412; portal, 445, 630 ; profunda foumris, 
442 ; pterygoid plexus, 427 ; pudic ex- 
ternal, 441 ; internal, 441; pulmonary, 
447 

radial, 484 ; ranine, 427 ; renal, 414 
sacral, middle, 443 ; lateral, 443 ; salva- 
tella ; 481 ; saphenous external, or short, 
44 1 ; internal, or long, 441 ; sciatic, 4 12 ; 
spermatic, 444; spheno-palatine, 428; 
spina), 489; splenic, 445 ; styh -mastoid, 
427 ; subclavian, 486; sublob ubir, 639; 
640*; subnirixillary, 427; submental, 427, 
superficial, 421 ; supra-orbital. 426 ; su- 
piiwemd, 414; supru-scupulur, 428; 
sural, 142 ; systemic, 424 
temporal, 426 ; middle, 427 ; temporo- 
max illary. 427 ; thyroid inferior, 437 ; 
middle, 429; superior, 429; tibial in- 
terior, 442; posterior, 442; transverse 
cervical, 428 ; facial, 425 
ulnar anterior, 484 deep, 434 ; posterior, 
434; umbilical, 661 

vaginal of liver, (M0 1 ; vasa brevia, 445; 
ventricular, 431 ; vertebral, 429 ; Vidian, 
429 

Veins, plexuses of, ovarian, 444, 717 ; pam- 
piniform, 744, 702 ; 717, pharyngeal, 428 p 
ptervgoid, 427 ; spermatic,* 444, 702 ; 
uterine, 443 ; \ agimil, 443 ; vesico-pio- 
s ta tic, 443 • 
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Velum pendulum palati, G10 ; interpositum, 
* 480 

Vena cava, s superior, 438; inferior, 443; 
foetal, cxxii 

Venre comites, 424 ; Thebesii, 447 ; minim© 
cordis, 447 ; vorticosro, 474 
Venter of ilium, 113 ; of scapula, 80 
Ventricular veins, 430 
Ventricles of brain, third, 487 ; fourth, 493 ; 
lining membrane of, 493 ; fifth, 485 ; lateral, 
477 ; of corpus callosum, 476 ; of heart, 
left, 056 ; right, 054 ; of larynx, 068 
Vermiform process of cerebellum, superior, 
490 ; inferior, 491 

Vertebra Edentata, 5 ; prom mens, 6 ; develop- 
ment of, 1 1 

Vcrtebrre, 2; cervical, 3; development, of, 
7 ; dorsal, 0 ; general characters, 2 ; liga- 
ments of, 149; lumbar, 9; sacral, 12; 
structure of, 9 

Vertebral aponeurosis, 230 ; artery, 361 ; 
column, 17; articulation of, 149; ossifi- 
cation of, 11; foramen, 4 : ligaments, 141); 
region, muscles of, anterior, 232 ; lateral, 
233 ; ribs, 79 ; vein, 429 
Vertebro-costal ribs, 79 
Vertebro-sternal ribs, 79 
Vertex of skull, 61 
Verumontanum, 704 

Vesical arterv, inferior, 399 ; middle, 399 ; 

superior, 399 ; plexus of nerves, 501 
Vesicle, auditory, cxvii ; cerebral, cxiv ; ger- 
minal, cii ; ocular, cxvii ; umbilical, cvi 
Vesicles, Graafian, 715 
Vesico-prostatic plexus of veins, 443 
Vesico-uterine ligaments, 712 
Vesicula prostatica, 695 
VesiculfB seiuinnlcs, 704 ; vessels and nerves 
of, 706 

Vesicular-nervous matter, Ixv 
Vestibular artery, 599 ; nerve, 509 
Vestibule of ear, 693 ; aqueduct of, 33, 594 ; 

of vulva, 709 
Vibrissas, 567 

Vidian artery, 347 ; canal, 38 ; nerve, 511 
Yieusscns, valve of 489 


Villi, 027 

Viscera, abdominal^ position of, in regions, 
017 ; pelvic, position of, at outlet of pelvis, 
743 

Vitelline membrane, cii; duct, cvi 
Vitellus, cii 

Vitreous humour of the eye, 579; tablo of 
the skull, 1 

Vocal cords, inferior or true, 0C8 ; superior or' ' 
false, 607 

Voice, organs of, 663 

Voluntary muscles, 201 

Vomer, 64 ; al© of, 54; articulations of, 55 ; 

development of, 55 
Vortex of heart, G68 
Vulva, 708; development of, cxxvii 

Waiters, Dr., researches on the lung, 682 
Wharton’s duct, 013 

White substance, nervous, lxvi ; of Schwann, 
lxvi 

White fibrous tissue, lxviii 
Willis, circle of, 663 
Winslow, foramen of, 619 
Wisdom tooth, 002 
Wolffian body, exxv 
Womb. See Uterus 
Wormian bones, 140 

Wrisberg, cartilages of, 665; ganglion of, 
558 ; nerve of, 631 
Wrist-joint, 178 

Xiphoid appendix, 77 

Y-shaped centre of acetabulum, 117 
Yelk, cii ; cleavage of, ciii 
Yellow spot of retina, 576 
Yellow elastic fibrous tissue, xliii ; cartilage, 
xlix 

Zona pellucid a, cii 
Zygoma, 30 

Zygomatic arch, G8 ; fossae, 08 ; lymphatic 
glands, 451 ; process, 30 
Zygomaticus major muscle, 213; minor, 213 
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of the Royal Medical and Chirurgic.il Society ; Senior Physician to the Infirmary for Epilepsy 
and Paralysis. Second Edition, revised and for tho most part re-written; with a Plato and 
62 Woodcuts. Post 8 vo. price 15s. 

NOTES ON THE TREATMENT OF SKIN DISEASES. By 

Bodert Livkino. M.A. and M.D. Cantab. Demonstrator on Diseases of the Skin ami 
Senior Assistant-Physician to Middlesex Hospital. Second Edition, with Additions. 18mo. 
price 2#. Gd. 

CLINICAL LECTURES ON DISEASES OP THE LIVER, 

JAUNDICE, AND ABDOMINAL DllOI’SY. By Cmaki.es Muuciii.son, M.D. F.R.S. &c. 
Physician and Lecturer on the Practice of Medicine, Middlesex Hospital. Post 8vo. with 
25 Woodcuts, price 10#. Gd. 

_ c 

•CLINICAL RESEARCHES ON DISEASE IN INDIA. By Charles 

Morkuuap, M.D. Surgeon to the Jamsetjce Joojcebhoy Hospital. Second Edition, thoroughly 
revised. 8vo» 21#. 

• THE SKIM-MILK TREATMENT OF DIABETES AND BRIGHT’S 

DISEASES; With Clinical Observations on tho Symptoms and Pathology of these Affections, 
v By AnTHttM Scott* Donkin, MD. Ediu., M.D. Durham, &c. Ledum 4 on Medical Juris- 

y > , prudence and Toxicology in the University of Durham. Ciowu b\o. price 104. Gd, 
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A SYSTEM OF SURGERY, 

Theoretical and Practical, in Treatises by various Authors. Edited by 
T. Holmes, M.A., Surgeon and Lecturer on Surgery, St. George’s 
Hospital. Second Edition, thoroughly revised, with numerous Woodcuts, 
Lithographs and Chromolithographs ; in all 472 Illustrations. In Five 
Volumes, 8vo, price One Guinea each. 

%* Each Volume may be had separately, as follows : — 

Vol. I., price 21s. 9 comprises all the articles on General Pathology 
contained in the First Volume of the previous Edition down to the end 
of “ Collapse,” with the addition of Mr. Croft’s essay on Hectic and 
Traumatic Fever and the After-Treatment of Operations, which formed 
part of the Appendix to the previous Edition. 

Vol. II., price 2 ij., comprises all the Treatises in the previous Edition 
relating to General and Special Injuries. 

Vol. III., price 2 is . — Diseases of the Eye and Ear, of the Organs of 
Circulation, Muscles, and Bones. 

Vol. IV., price 2 is . — Diseases of the Organs of Locomotion, of Inner- 
vation, of Digestion, of Respiration, and of the Urinary Organs. 

Vol. V., price 2 ir.— Diseases of the Genital Organs, of the Breast, Thyroid 
Gland, and Skin ; Operative Surgery ; Appendix of Miscellaneous 
Subjects ; with a General Alphabetical Index to the whole Work, and a 
List of the Authors. 
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ANATOMY, DESCRIPTIVE AND SURGICAL. 

By IIenry Gray, F.R.S., late Lecturer on Anatomy at St. George’s 
Hospital. With nearly 400 large Woodcuts ; those in the First Edition 
after Original Drawings by Dr. Carter, from Dissections made by the 
Author and Dr. Carter ; the additional Drawings in the Second and 
subsequent Editions by Dr. Westmacott. 

Fifth Edition, by T. Holmes, M.A., Surgeon and Lecturer on Surgery, 
St. George’s Hospital ; with an Introduction on General Anatomy and 
Development by the Editor. Royal 8vo, 28^. 

(COOPER’S DICTIONARY OF SURGERY AND 

ENCYCLOPAEDIA OF SURGICAL SCIENCE. 

New Edition, bfoughl down to the present time. By Samuel A. Lane, 
Surgeon to St. Mary’s Hospital ; assisted by various Eminent Surgeons. 
Vol. II., 8vo, completing the Work. {Nearly ready. 

QUTLINES OF PHYSIOLOGY, HUMAN AND 

COMPARATIVE. 

By John Marshall, F.R.S., Professor of Surgery in University 
College, London ; Surgeon to the University College Hospital. With 
122 Woodcut Illustrations. 2 vols. crown 8vo, 32J. 

PHYSIOLOGICAL ANATOMY AND PHYSIO- 

LOGY OF MAN. 

By Robert B. Todd, M.D., and William Bowman, F.R.S., of King’s 
College. With numerous Illustrations. Vol. II. 8vo, 25 s. 

Vol. I. New Edition by Dr. Lionel S. Beale, F.R.S., in course of 
publication, with numerous Plates (some coloured) and Woodcut Illus- 
trations. Farts I. and II. in 8vo, price 7.r. 61 . each. 

(COMPARATIVE ANATOMY AND PHYSIO- 

LOGY OF THE VERTEBRATE ANIMALS. 

By Richard Owen, F.R.S., Superintendent of the Nat. llist. Depart- 
ments, British Museum. 3 vols. 8vo, with 1,472 Woodcuts, *jy. 6 d. 
Vol. I. Fishes and Reptiles, with 452 Woodcuts, 2 is. 

Vol. II. Warm-blooded Vertebrates , with 406 Woodcuts, 2 is, 

Vol. ITT. Mammalia , including Man, with copious Indexes to the 
whole work, and 614 Woodcuts, 31J. 6 d. 

AN ANALYSIS OF HARLEY'S EXERCISES 

ON GENERATION; 

Being the Harvcian Oration delivered at the Royal College of Physicians, 
June 26, 1872. By Arthur Farre, M.D. Cantab. F.R.S. With a 
Photograph of Haney and a facsimile of Leeuwenhoek’s Engravings of 
Spermatozoa. Crown 8vo. {Nearly ready. 
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LECTURES ON THE PRINCIPLES, AND ! 

PRACTICE OF PHYSIC, 

Delivered at King’s College, London, by Sir Thomas Watson, Hart., 
M.D., F.R.S., Hon. LL.B. Cantab., Hon. D.C.L. Oxon., &c., Physician- 
in-Ordinary to the Queen. Fifth Edition, revised and enlarged, with two 
Plates. 2 vols. 8vo, price 36^. 

(COPLAND’S DICTIONARY OF PRACTICAL 

1 MEDICINE : 

! Comprising Special Pathology, the Principles of Therapeutics, the Nature 

I and Treatment of Diseases, Morbid Structures, iAid the Disorders especi- ! 

| ally Incidental to Climates, to Races, to Sex, and to the Epochs of Life ; 

with an Appendix of Approved Formula:. Abridged fiom the larger 
j woik by the Author, assisted by J. C. Copland, M.R.C.S. 8v<>, 

i F)R, DOBELL’S REPORTS on the PROGRESS 

: 17 OF PRACTICAL AND SCIENTIFIC MEDICINE, 

j In different part^ of the World, contributed by numerous and distinguished 

1 Coadjutors : — 

1 Yol. T. for the Year 1869, 8vo, price i8.r. 

You II. for the Vear 1870, 8vo, price i8j. 

, L araday as a discoverer. 

15 y John Tvnhau, LL.D., F.R.S. Second and Cheaper Edition, with 
; Two Portraits. Fcap. 8vo, price 3r. 6,/. 

; ^pHE LIFE AND LETTERS OF FARADAY. 

i By Dr. BENCE Tones, Secretary of the Royal Institution. With Portrait and 

I 8 Woodcuts. Second Edition, thoroughly revised. 2 vols. 8vo, price 2 »t. 

TIIK ROYAL INSTITUTION. 

**■ Us Founder and its First Professors. By the same Author. Post 8vo, 
price I2,r. 6 d. % 

ANALYSIS OF THE PHENOMENA OF 

** THE HUMAN MIND. 

By (AMES MILL. A New Edition, with Notes Illustrative and Critical, by 
Ai exander Bain, Andrew Findlater, and George Gkote. Edited, 
with additional Notes, by John S itiart Mill. 2 vols. 8vo, 2Sj. 

an INTRODUCTION TO MENTAL PHILO- 

** SOPHY, 

On the Inductive Method. By J. D. Morell, LL.D. 8vo, I2J. 

'LHE HISTORY OP' PHILOSOPHY FROM 

1 THALES TO COMTE. • . rf , 

By George Henry Lewes. Fourth Edition, corrected and partly re- 
written. 2 vols. 8vo, price 32J. 
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'Y'HE SENSES AND THE INTELLECT. 

By Alexander Bain, LL.D., Professor of Logic in the University of 
• Aberdeen. Third Edition, with numerous Emendations. 8vo, 15J. 

I RENTAL- AND MORAL SCIENCE: 

\ A Compendium of Psychology and Ethics. By the same Author. Third 

: Edition. Crown 8vo, 10 s. Od. To Ic had also in Two Parts : — 

; PART I., Mental Science , price Os. Oil. ; Part II., Moral Science, price 4 s. Oil. 


THE SECRET OF HEGEL: | 

being the Hegelian System in Origin, Principle, Form, and Matter. By 
Jami-s Hutchison Stirling, F.R.O.K. & LL.D. Edin. 2 voK, 8vo, 28/. j 

gIR WILLIAM" HAMILTON ; j 

being the Philosophy of Perception : an Analysis. By the same Author. | 
Svo, 5 s. ’ , 

REGARDS PROTOPLASM. j 

By the same Author. New Edition, completed by the addition of Tart II. | 
in rcfeicncc to Mi. Huxley’s Second Issue and of a new Preface ill reply 
to Mr. Huxley in “ Veast.” Svo, price 2 s. 


A N EXAMINATION OF SIR W. HAMILTON’S 

PHILOSOPHY, 

And of the Principal Philosophical Questions discussed in his Writings 
By John Stuart Mill. Third Edition. Svo, ibs. 

A SYSTEM OF LOGIC, RATIOCI NATIVE AND J 

INDUCTIVE ; 

Being a Connected View of the Principles of Evidence and the Method*, of 
Scientific Investigation. By the same Author. Eighth Edition. 2 veils 
8\o, price 25.L 

[LUCK’S HANDBOOK OF MILL’S LOGIC, price $s. Od. 
TEBBING’S ANALYSIS OF MILI/S LOGIC, price 3s. Od. 1 


LOGIC, DEDUCTIVE AND INDUCTIVE. 

| By Alexander Bain, LL.D., Professor of Logie in the University of 

Aberdeen. In Two Parts, crown 8vo, price 10s. Od. Each Part may be 
had separately : — 

1 Part I., Deduction , price 4 j. ; Part II., Induction , price Os. Od. 


; IJ EBERWEG ’ S SYSTEM OF LOGIC, AND i 

j HISTORY OF LOGICAL DOCTRINES. j 

| Translated from the German, with Notes and Appendices, by Thomas M. j 

1 Lindsay, M.A., F.R.S.E., Examiner in Philosophy to the University of 

Edinburgh. 8yo, price i6j\ 
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LECTURES ON SURGICAL PATHOLOGY. 

| Delivered at the Royal College of Surgeons of England. Tty Sir Jam K s 

Paget, Part., F.R.S., D.C.L., &c., SerjeaiU-Surgeon to the Queen, 
Surgeon in Ordinary to the Prince of Wales, Surgeon to St. Partho- 
t lomew’s Hospital. The Third Edition, revised and re-edited by the ! 

* Author and W. Turner, M.P., Professor of Anatomy in the University 

j of Edinburgh. 8vo, with 13 1 Woodcuts, price 21s. 
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PULMONARY CONSUMPTION; ITS NATURE, 

VARIETIES, AND TREATMENT : , 

With an Analysis of One Thousand Cases to exemplify its Duration. Ity 
C. J. P. Williams, M.D., F.R.S., Fellow of the Royal College of Phy- 
sicians; Senior Consulting Physician to the Hospital for Consumption, 
Prompton; and by C. T. Williams, M.A., M.J). Oxon. ; bellow of the 
Royal College of Physicians; Physician to the Hospital foi Consumption, 
Prompton. Post 8vo, pi ice iQjr. 6//. 

CONSUMPTION AND THE BREATH RE- 

BREATIIED ; 

Peing a Sequel to the Author’s Treatise on Consumption. Py Henry 
MacCorm ac, M.l)., Consulting Physician to the Pelfast Hospital. 8v<>, 
price 7 s. Gif. 

A TREATISE ON MEDICAL ELECTRICITY, 

^ THEORETICAL AND PRACTICAL; 

And its Use in the Treatment of Paralysis, Neuralgia, and other Diseases. 
Py Julius Althaus, M.D., Member of the Royal College of Physicians ; 
Fellow of the Royal Medical and Chirurgical Society ; Senior Physician to 
the Infirmary for Epilepsy and Paralysis. Second Edition, with a Plate 
and 62 Woodcuts. Post 8vo, price 15?. 

J^OTES ON THE TREATMENT OF SKIN 

^ DISEASES. 

Ity Robkrt Liveinc, M.A. and M.D. Cantab. Demonstrator on Ib.cascs 
of the Skin and Senior Assistant- l’hy&ician to Middlesex Hospital. 
Second Edition, with Additions. l8mo, price 2s. M. 

XHE CLIMATE OF THE SOUTH OF 

1 FRANCE AS SUITED TO INVALIDS; 

With Notices of Mediterranean and other Winter Stations. By C. 1 . 
Williams, M.A., M.IX, Oxon. ; Assistant-Physician to the Hospital for 
Consumption at Brompton. Second Edition, revised and enlarged; 
with Frontispiece and Map. Crown 8vo, price 6s. 
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QN CHRONIC BRONCHITIS, 


Especially as connected with GOUT, EMPHYSEMA, and 
DISEASES of the HEART. 

By K. IIioadlam Grekniiow, M.D., E.R.C.P., & c., Consulting- Physician 
to the Western General Dispensary, Physician to, and Lecturer on the 
Principles and Practice of Medicine at, the Middlesex Hospital. 8vo, 7 s. 6d. 


QLINICAL LECTURES ON DISEASES OF THE 

LIVER, JAUNDICE, AND ABDOMINAL DROPSY. 

P»y Charles Murchison, M.D., F.R.S., &c., Physician and Lecturer on 
the Practice of Medicine, Middlesex Hospital. Post 8vo, with 25 Wood- 
cuts, price 10s. 6 d. 


(CLINICAL RESEARCHES ON DISEASE IN 

J INDIA. 

lly Charles Moreheao, M.D., Surgeon to the Jamsctjee Jeejechhoy 
Hospital. Second Edition, thoroughly ie\iscd. Svo, 21s. 


QN CANCER: ITS ALLIES AND COUNTER-" 

FLITS. 

By Wi edfn Cooke, Surgeon to the Cancer Hospital and to the Ron a l 
Free Hospital. With 12 Coloured Plates. Svo, I2‘. (yd. 


RODENT CANCER; 


With Photographic and other Illustrations of its Nature and Treatment. 
By Charles II. -Moore, F.R.C.S., Vice-President of the Royal Med. 
and Cliir. Soc. of Load., Surgeon to the Middlesex Hospital and to St. 
Luke’s Hospital for Lunatics. Post Svo, (ys. 


THE SKIM-MILK TREATMENT OF DIA- 

BETES AND BRIGHT’S DISEASE ; 

With Clinical Observations on the Symptoms and Pathology of these 
Affections. By Arthur Scott Donkin, M.D. Edin., M.D. Durham, &c. 
Lecturer on Medical Jurisprudence and Toxicology in the University of 
Durham. Crown 8vo, price ioj. (yd. 
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J)ISEASES OF THE KIDNEY, HAEMATURIA, j 

.* AND DIABETES. j 

By W. Howstiif* Dickinson, M.D. Cantab., Fellow of the College of < 
Physicians, Physician to the Hospital for Sick Children, Assistant- Physician ! 
to Si. George’s Hospital. 8vo, with Illustrations. [/>/ the Press. 

f *** This work is the Second Edition of the Author’s Volume intitled 

j "Albuminuria* partly re-written, and with such additions as are su/Ti- 

j cient to render it a comprehensive treatise on Renal Disease. 

[NJURIES OF THE EYE, ORBIT, AND EYE- 

LIDS ; # 

I Their Immediate and Remote Effects. By Georoe Lawson, E.R.C.S., 

! Surgeon to the Royal London Ophthalmic Hospital, Moorfields. 8vo, ! 

. with 92 Woodcuts, price I2.r. 6 d. 

s 
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I 0 N SPINAL WEAKNESS AND SPINAL CUR- 

i VATURKS ; tlicir Early Recognition and Treatment. 

By \Y. J. Little, M.D., &c., Founder and formeily Senior Medical 
Officer of the Royal Orthopedic Hospital. 8vo, with 10 Woodcuts, 5-r. 

J-JYSTERIA; 

Remote Causes of Disease in General; Treatment of Disease by Tonic 
Agency; Local or Surgical Forms of Hysteria, &c. By F. ( . Skf.v, 

| F. R.S., &c. , Consulting Surgeon to St. Bartholomew's Hospital. Third 

j Edition. Crown 8vo, 5-<-. 

gT. BARTHOLOMEW’S HOSPITAL REPORTS, 

With IJlustiations in Lithography and Woodcuts. Yols. f. to VIII. 8 vo, 
price 7 s. 6 <t. each volume. 

gtscnscs of Momtit nnft i&jjilbrtiT, anb popular 

PeVifttl Wloxhz. 
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npHE DIAGNOSIS AND TREATMENT OF 

1 DISEASES OF WOMEN, INCLUDING THE DIAGNOSIS 
OF PREGNANCY. 

By Graily Hewitt, M.D., Professor of Midwifery and Diseases of 
Women, University College, and Obstetric Physician to the Hospital, 
President of the Obstetrical Society of London. Third Edition, revised, 
and for the most part re-written ; with numerous additional Illustrations. 
Svo, price 24*. W** 1 ? 


s 


WORKS ON MEDICINE , SURGERY , 


'JT'HE DUBLIN PRACTICE OF MIDWIFERY. 

13 y HkMpy Maunskll, M.D., formerly Professor of Midwifery in th« 4 
Royal 'College of Surgeons in Ireland. New Edition, enlarged and revised. 
Edited by'*C. M. Madden, M.R.I.A., &c., Senior Assistant- Physician to 
the Dublin Lying-in-IIospital. Fcap. 8vo, 5 s, 

HINTS TO MOTHERS FOR THE MANAGE- ! 

MENT OF THEIR HEALTH DURING PREGNANCY 
. 4Ni> IN THE LYING-IN ROOM : 

With Hints on Nursing, &c. By Thomas Bull, M.D. New Edition, 
revised and enlarged. Fcap. j 

THE MATERNAL MANAGEMENT OF CHILDREN i 

IN HEALTH AND DISEASE. I 

I ! 

j By the same Author. New Edition, revised and enlarged. 1 * cap. 5^. i 

i ' 1 

i 0 N THE SURGICAL TREATMENT OF ! 

; CHILDREN’S DISEASES. 

I 

By T. IfOLMES, Surgeon and Lecturer on Surgery, St. George’s Hospital, j 
and Suigeon-in-Cliief to the Metropolitan Police. Second Edition, j 
thoroughly revised ; with Additional Chapters on Oilhopocdic Surgery 
and Paracentesis Thoracis. With 9 Chromolithographic Plates and 112 \ 

Woodcut Illustrations from Original Drawings. Svu, 2ix. 


LECTURES ON THE DISEASES OF INFANCY 

AND CHILDHOOD. 

By Charles West, M.D., &c., Physician to the Hospital for Sick 
Children. Fifth Edition, revised and enlarged. 8vo, i6.r. j 

1 

HOW TO NURSE SICK CHILDREN; ! 

Containing Directions’ which may be found of service to all who have j 
the Charge of the Young. By Charles West, M.D., &c., Physician 
to the Hospital for Sick Children. Third Edition. Fcap. 8vo, U. bit. i 

QN SOME DISORDERS OF THE NERVOUS 

SYSTEM IN CHILDHOOD. 

Being the Lumleian Lectures delivered before the Royal College of Physi- 
cians in March 1871. By Charles West, M.D., &c., Fellow and Senior 
Censor of the College ; Physician to the Hospital for Sick Children. Crown 
8vo, price S s » 
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^pHE HANDBOOK FOR MIDWIVES. 

By Henry Fly Smith, M.B. Oxon. i vol. 8vo, with 36 Illustrations 
engraved on Wood. 

^OTES ON LYING-IN INSTITUTIONS 

A\ ilh a Proposal for Organising an Institution for Training Midwives and 
Midwifery Nurses. By Florence Nightingale. With Five Plans. 
Square crown 8vo, price ys. 6 d. 

Notes on hospitals. , , 

By the same Author. Third Edition, enlarged, and for the most part re- 
written. Post 4to, with 13 Plans, 1 8j. 

Hjtattrht Htciwa ant* $ktdirsi. 
THOMSON’S CONSPECTUS OF THE BRITISH 

PHARMACOPOEIA. 

Twenty-fifth Edition, corrected. By Edmund Lloyd Birkktt, M.l)., 
A c., Physician to the City of London Hospital for Diseases of the Chest. 
iSmo, Os. 

J)R. PEREIRA’S ELEMENTS OF MATERIA 

MKD 1 CA AND THERAPEUTICS, 

Abridged, and adapted for the use of Medical and Pharmaceutical Prac- 
titioners and Students ; and comprising all the Medicines of the British 
Pharmacopoeia, with such others as are frequently oidered in Prescriptions 
icq mred by the Physician. Edited by Robert Bentley, M.K.C.S., 
F.L.S., Ac., Professor of Maletia Medicaand Botany to the Pharmaceutical 
Society of Great Britain ; Professor of Botany in King’s College, London : 
and by TiiKopim.rs Redwood, Ph.D., F.C.S., Professor of Chemistry 
and Pharmacy to the Pharmaceutical Society of Great Britain. With 126 
Woodcuts. 8vo, price 25 s. 




DICTIONARY OF CHEMISTRY AND THE 

ALLIED BRANCHES OF OTHER SCIENCES. 

By Henry Watts, F.R.S., Editor of the Journal of the Chemical Society, j 
assisted by eminent Scientific and Practical Chemists. 5 vols. 8vo, £y 3 V * j 
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SUPPLEMENT TO WATTS’S DICTIONARY ! 

OF CHEMISTRY; *tj 

Bringing the Record of Chemical Discovery clown to the end of the year | 
1869 ; including also several Additions to, and Corrections of, former ! 
results'-vyhicli have appeared in 1870 and 1871. By Henry Watts, B. A., | 

F.R.S., F.C.S., assisted by eminent Scientific and Practical Chemists, 
Contributors to the Dictionary. Svo, price 31J. C</. 

' ^ *■ 

i ELEMENTS OF CHEMISTRY, 

Theoretical and Practical. By William Allen Miller, M.D., LL.D., 

F. R, S. , late Professor of Chemistry, King’s College, London. New Edi- 
tion, thoroughly revised. 3 vols. Svo, price 3/. May be had separately : — ; 

PART I. — CHEMICAL PHYSICS, Fifth Kdition, revised, with Addi- I 
j tions, by Herbert Macleod, F.C.S., Professor of Expcri 

I mental Science, Indian Civil Engineering College, Cooper’s j 

! Hill. Svo, jjriee 15* 

Pari II.— INORGANIC CIIEMTSTRY, Fomtli Edition, price 2 u. 

Part ITT.— ORGANIC CHEMISTRY, Fouitli Edition, price 241. , 

INTRODUCTION TO TIIE STUDY OF INORGANIC- 

CHEMISTRY. ; 

By the same Author. (Forming one of Messrs. Longmans & Co.'s 
Series of Text-Books of Science, Physical and Mechanical, in course of j 
publication.) With 71 Figures on Wood. Small Svo, price 3->. 0 </. I 

MANUAL OF CHEMICAL PHYSIOLOGY, 

Including its Points of Contact with Pathology. By J. Louis W. 
Thudiciium, M.D. With 10 Woodcuts. 8vo, price 7-s. 6 d. ! 

QUTLINES OF CHEMISTRY ; OR, BRIEF j 

^ NOTES or CHEMICAL FACTS. liy William Ogling, M.D., j 

1 F.R.S., Fellow of -the Royal College of Physicians, Secretary to the j 

} Chemical Society, and Lecturer 011 Chemistry at St. Bartholomew’s ! 

j Hospital. Crown 8vo, price 7 s. 6 d. ! 

A COURSE OF PRACTICAL CHEMISTRY, j 

Arranged for the use of Medical Students. By the same Author. Fourth I 
Kdition. Crown 8vo, with 71 Woodcuts, price js. 6 </, j 

i 

I 

(CHEMICAL NOTES FOR THE LECTURE 

^ ROOM— ON HEAT* LAWS OF CHEMICAL COMBINATION, 
AND CHEMISTRY OF TIIE NON-METALUC ELEMENTS. 

By Thomas Wood, Ph.D., F.C.S. Third Edition, enlaced, with ad- 
ditional Que&tions. Crown 8vo, 5 s. 
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XJOTES ON THE METALS ; a Second Series of ! : 

‘ CHEMICAL NOTES FOR THE LECTURE ROOM. By Thom vs i 
Woon, I'h.D., F.C.S. Second Edition. Crown Svo, 5 s. | 


eELECT METHODS IN CHEMICAL ANA- 

° LYSIS, CHIEFLY INORGANIC. 

Ry Wiluam Crookes, F.R.S. Editor of “The Chemical News ” and 
of “ The Quartoi )y Journal of Science. ’’ With 22 Woodcuts. Crown 8vt», 
price I2.v. 6f/., cloth. 

QN THE MANUFACTURE OF BEET-ROOT 

^ SUGAR IN KNC.r.ANT) AND IRKLANft fly the same Author. 

With Klcven Ulustintions engraved on Wood. Crown Svo, price Sr. GJ. I 


C-LEMENTARY TREATISE ON PHYSICS 

^ F,,**-., .1 ApP>j J •- 0- ~ - . 




Science mxir 3J at anil Distovij. 

— 

HRANDE’S DICTIONARY OF SCIENCE, LITE- 

° RATURE. AXI) ART ; 

Comprising the Definitions and Dei ival ions of the Scientific lernis m 
geneial ust, together with the History and Descriptions of the Scientific 
principles of nearly every branch of Human Knowledge. 1'ourth Edition, 
reconstructed and extended under the Joint-hdilorship of the late Authot , 
and the Rev. George W. Cos’, M.A. ; assisted l.y Contributors of cniuieiu , 
Scienlific and I .iterary Aciptireinents. 3 vols. medium Svo, 031. 

TTRE’S DICTIONARY OF ARTS, MANUFAC- 

TURES, AND MINES; 

Containing a clear Exposition cf their Principles and Practice. Sixth 
Edition, re-written and enlarged l>y Roijkrx Hi _sr> 

Mining Records, assisted by numerous Contributors. M nh above 2000 
Woodcuts/ 3 vols medium 8vo, 4 /. 14.'*. otf. 
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\ >JATURAL PHILOSOPHY FOR GENERAL 

| ^ READERS AND YOUNG PERSONS; 

, Being a Course of Physics divested of Mathematical Formulae, and c\- 

i pressed in the language of daily life. Translated from Ganot’s Corns dc 

| Physujni\ with the Author’s sanction,' by. E. Atkinson, Ph.D., F.C.S. 

i Frofessor of Experimental Science, Staff College, Sandhurst. With 404 

! Woodcuts. Crown 8vo, price 7 s. 6.7. 

THE CORRELATION OF PHYSICAL FORCES. 

By W. R. Grove, Q.C., M.A., V.P.R.S. New Edition, being the 
Fifth, followed by a Discourse on Continuity, Svo, ioj. 6 7. The Dis- 
| course on Continuity may be had separately, price 2 s. 6 d. 


J\IR AND RAIN; 

The Beginnings of a Chemical Climatology. By Robert Angus Smith, 
Ph.D., F.R.S., F.C.S. (General) Inspector of Alkali Works for the Govern 
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